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PREFACE 

The objectives and terms of reference (Annex 1) of the External ~eview 
cover a broad range of issues but focus, in particular, on progress made 
towards devolution. This report assesses OCP's achievements and institutional 
arrangements and highlights relevant issues: looking to the future and 
devolution, we have identified specific technical inputs and institutional 
arrangements that should help ensure that the Program eventually reaches a 
successful conchsion. We have also examined the work of the Onchocerciasis 
Chemotherapy Project (OCT) and issues concerning the socioeconomic development 
of the onchocerciasis areas. 

The External Review team met with the Committee of spons'oring Agencies 
(CSA) in Washington, D.C., prior to making field visits to the OCP Program 
area, and had the benefit of an early briefing by the Program Director, Dr. E. 
M. Samba. Field visits were carried out between May 2 and June 23, 1990. ~ l l  
eleven Participating Countries were visited by one or more members of the 
team. 

Upon arrival in Ouagadougou, the team was full; briefed at OCP 
Headquarters before undertaking field visits. The briefing covered all 
aspects of OCP operations including administration, vector control, 
epidemiology, data analysis and computer support. Further brieEings and 
discussions were held with OCP operational units at headquarters and with OCP 
personnel in Bamako (Mali), Kara (Togo), Odienne and Bouake (Ivory Coast), 
Hohoe (Ghana), Niamey (Niger), and with national personnel involved in OCP 
operations in Guinea, Guinea-Bissau and Sierra Leone. The frank and 
infonuative'discussions held in the field were of great value to our . . . , understanding of the achievements and problems of the Program. 

While in the Participating Countries, the team discussed the Program 
with ministers of health and members of the National Onchocerciasis 
Committees, wherever possible. Members of the team also met with country 
representative8 of the World Bank, the United Nations Development Program 
(UNDP), the Food and Agriculture Organization of the United Nations (FAO) and 
the World Health Organization (WHO). In the field, the team bterviewed 
nationals employed by OCP and Program beneficiaries in local villages. The 
opportunity to attend the National Onchocerciasis Committees meeting and the 
Expert Advisory Cormnittee meeting provided important insights into the working 
of these cornittees and their decision-making procesaea. Memkers of the tern 
afso attended the first meeting of a task force on accelerated ivennectin 
distribution for the northern part of the Western Ex'tenslon,The team leader 
also attended r Steering Coxnittee meeting of the Onchocerciasis Chemotherapy 
Project in Geneva and met with members of the Preclinical Drug Development 
Team (PDDT). 

Members of the team interviewed representatives of the sponsoring 
agencies and of several donor countries including Belgium, Canada, France, the 
United Kingdom, the Netherlands, Switzerland and the United States. Prior to 
completion of the report, the External Review team held a final meeting in 
Washington, D.C. from August 27 to August 31, 1990 and 'met with the CSA to 
discuss pre'liminary findings . 
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EXECUTIVE SUMMARY 

The Onchocerciasis Control P r o g r m e  has virtually eliminated 
transmission in the core area of the Program overcoming the major obstacles of 
resistance and reinvasion. It has made significant achievements in improving 
lanriciding technology, in ecological monitoring to minimize environmental 
impact, in entomological research on the vector species, in epidemiological 
surveillance and assessment and in treatment of the disease. Protection of 
the OCPes achievemento will require the continued comitment of the donors to 
the Program strategy based 03 vector control for a minimum of 14 years from 
the start of lamiciding in any given area. The critical areas are the 
sources of reinvasion in the Western Extension and selected pockets in the 
core and Southern Extension areas. Maintaining the continued success of the 
Program will require continued support for the effective institutional ' 

arrangements that have allowed the Program to successfully pursue its mandate 
with autonomy and flexibility within a framework of internal checks ard 
balances through independent expert review and oversight from the sponsoring 
agencies, donors, and Participating Countries. 

" 
The success o f  the Program can be attributed tor clearly defined 

objectives: a realistic timeframe: choice of the beet technology available for 
the tasks at hand: the high susceptibility of onchocerciasie to vector control 
due to the breeding habits of the vector; contracting out of highly 
specialized tasks: the priority given to operational research: the high degree 
of autonomy of the Program: the delegation of authority within the governing 
structure which has permitted timely response to changing requirements in the 
field; long-term conmitment from donors, sponsors and Participating Countries . 
within six-year financial planning cycles which have specified medium-term 
operational goals: an effective system of checks and balances characterized by 
transparency and free flow of information between the Program, its statutory 
review bodies, and the governing structure - the CSA and the Joint Programme 
Committee (JPC): and finally, strong vertical management and high quality 
staff. 

The Program and its sponsors, donors and Participating Countries must 
now turn their full attention to devolution. The future of the Program is 
clearer today given the availability of an effective microfilaricide, 
ivermectin. However, the institutional dimensions and the financing 
mechanisms to assure successful devolution need to be spelled out arid made 
operational, as,the Program enters its fourth financial phase. The. 
technological underpinnings for devolution will be epidemiological 
surveillance and ivermectin distribution for disease treatment and . 
recrudescence control. The effective implementation of these activities will 
require appropriate institutional strengthening in the Participating Countries 
with special attention to training and management. 

OCP can contribute further to devolution through creation of a new 
Devolution Unit, with three or four professionals (a social skientist, 
epidemiologist, public healthlmanagement specialist, and training specialist). 
which would: (i) design and undertake training and in-service training in 
management, multi-disease surveillance, and drug distribution: (ii) promote 
greater involvement of national team personnel in strategic planning, 
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supervision, and evaluation; (Cii) contract new personnel specialized in 
public health and institutional development to maximize the OCP contribution 

' to general health systems development: (iv) sensitize Participating Country 
governments to the importance of onchocerciasis control maintenance as a 
national priority and to the need to absorb the highly qualified personnel 
trained by OCP: (v) sensitiza Participating Countries to the increasing 
importance of couununity education and mobilization efforts as disease control 
efforts rely increasingly on epidemiological surveillance and ivermectin 
treatment: (vii) support operational research on topics relevant' to 
devolution: (viii) provide technical assistance to Participating Country 
governments to strengthen the organization and management of disease control. 

In regard to devolution, there are a number of research topics that 
should be pursued: the impact of ivermectin on transmission in real 
recrudescence situations: the relative effectiveness of alternative ivermectin 
distribution systems: the safety of ivemectin on more frequent dosage 
schedules: potential resistance to ivemectin and appropriate tools to detect 
such resistance: general health systems research in  the Participating , 
Countries : and development of d highly sans itive and yspbcif ic hunodiagnos tic 
test to detect low levels of infection. 

The Onchocerciasis Chemotherapy Project (OCT) has been of great value. . 
The field trials for ivermectin were instrumental in preparing for selective 
mass treatment of onchocerciasie. Its primary objective, however, is to 
search for a safe and effective.macrofilaricida and an increased number of 
compounds from as many pharmaceutical sources as possible should be screened. 
The new.OCP/TDR Macrofil ProjeCt, ccmbining the efforts of OCT and the Special 
Programme for Research and Training in Tropical Disease8 (TDR) is a positive 
step but'must not be allowed to dilute the OCT objective nor to reduce its 
flexibility, within the bureaucratic framework of TDR. 

In the longer term, an intercountry facility will be needed to provide a 
framework for intercountry cooperation and for activities which are beyond the 
capacity of the Participating Countries. Such a facility would; monitor 
epidemiological trends throughout the Program areas coordinate the efforts of 
regional institutes involved in onchocerciasis research: assist in data 
processing and provide a long-term memory for analysis of trends: help 
countries determine needs and priorities; undertake training, review research 
and disseminate information. 

Participating Country capacity for development of the onchocerciasis 
areas is very limited and separate planning for.these areas, outside the 
national economic context, ie inefficient. We reconmend that the CSA, 
interested donors and Participating Countries jointly support a review of what 
the CSA socioeconomic development program has produced and what it means for 
each of the Participating Countries. This review should be carried out by a 
team of economists and social scientists, working closely with Participating 
Country officials. Its primary objective should be to summarize and examine 
these conclusions in the specific socioeconomic development context of each of 
the Participating Countries. Such a review should help strengthen 
socioeconomic development planning with respect to the onchocerciasis areas 
and ensure the integration of such planning into the broader national . 
development strategy of each of the. Participating Countries. 



* 
I. ACHIEVEMENTS OF THE PROGRAM 

A. Progress i n  OCP Operatfons 

1. Few programs can claim the kind of success thut  the OCP, in s p i t e  of 
serious obstacles ,  has achieved in the  past  1 6  yearr. I n  a11 of the or ig ina l  
Program area the  disease has ceased t o  be a public heal th  problem. Today, 
over 30 mil l ion people (including the populations of both the  Western and 
Southern extension areas)  a r e  protected from the transmission of 
onchocerciasis and i t s  symptoms because of the OCP. Since the Program began, 
about seven'million children have been born v i r tua l ly  f ree  of riflk of 
onchocercal blindness. Some 1.25 mill ion people who were a t  one time 
seriously infected a re  today completely f ree  of the parasi te .  Furthermore, 
there a re  about 100,000 people in the Program area *"o. still have t h e i r  s ight  
today because of the OCP. The OCP i s  a l so  having s igni f icant  n e t  
socioeconomic benef i t s  which can be quantified (Benton and Skinner 1990). The 
Program's accomplishments have been many, in part icular ,  it has made advances 
in: (i) vector  can t ro l  and lanriciding: (ii) ecological monitoring (iii) 
entomological research: ( i v )  epidemiological assessment: and (v) disease 
treatment. 

Vector Control 

2.  vec vector control  operations have been highly successful,  i n  sp i t e  of 
the great  d i f f i c u l t i e s  posed by resis tance t o  larvicide8 and reinvasion of 
controlled areas.  These were no small obstacles,  but-with the backing of a 
conunitted donor community, a trong program mnagemant and operational 
f l e x i b i l i t y  based on applied research, the goals of the Programwers not 
compromised. A highly e f fec t ive  radio network maintained by the Program 
throughout the  Program area has been fundamental t o  the e f f i c i e n t  management 
of vector control ;  t h i s  comunications system should be useful  t o  the 
Par t ic ipa t ing  Countries (and t o  an intercountry f a c i l i t y )  f o r  onchocerciasis 
and other  disease control  e f f o r t s  f o r  many years t o  come. Today, with the 
exception of some pockets of resis tance o r  reinvasion, the following 
indicators  apply throughout the or ig ina l  Program areas (i) annual b i t ing  ra te  
i s  below 100 and annual transmisaion potent ia l  i s  l e s s  than t e n  (these 
measures indica te  t h a t  there  i s  no s ign i f i can t  r i sk  of onchocarciasis 
transmission): (ii) community mic ro f i l a r i a l  load (CMFL - the mean number of 
microfi lar iae per  skin snip f o r  a given population) has reached a very l o w  
l eve l  (between 1 and 4): ( i v )  prevalence of blindness due t o  onchocerciasis i s  
c l ea r ly  i n  decline: and (v) prevalence of onchocerciasis is  i n  marked decline. 
Thus, there  a r e  grounds f o r  optimism and the or ig ina l  area i s  i n  an excellent 
posi t ion t o  begin devolution. 

3. The vector  control  s t rategy should be able  t o  achieve s imi lar  resu l t s  i n  
the extension areas ,  eliminating the sources of reinvasion of the  or ig ina l  
area. I n  the Southern Extension area,  vector control i s  now in i t s  3rd year 
and has had good r e s u l t s  with the exception of two problem areas  located on 
the BeninlNigeria and GhanalTogo borders. Vector control operations a re  now 



underway throughout the ~ e * t e r n  Extension with the exception o f .  the northern 
part (western M a l i ,  Senegal, and Guinoa Bissau) where lanriciding operation8 
have been discontinued. 
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Larvic iding 

4. The OCP9s rotat ional  l ~ r v i c i d e  use has successfully prevented any 
serious interruption of operations due t o  blackfly reoistance t o  larvicides 
and the search fo r  new compounds (especially from roupe  unlikely t o  give 
cross-resistance) has been dil igently pursued. In  addition, the Program has 
improved larviciding operations in two reapactst (i) it has improved accuracy 
in  larvicide application and consequently, cost-effectiveness; and (ii) it has 
improved i t s  capacity t o  judge when spraying may be safely discontinued. 

5 .  The OCP has upgraded larviciding operations with the introduction s f  a 
computer program (PERLES), developed by ORSTOM hydrologists in 1989. Thia 
program optimizes larvicide and application coats by embracing simultaneously 
a l l  relevant 1avr,cide,  r iver  (diecharge) and a i rc ra f t  parameters.1 Uoing 
thia technology, the Program has realized considerable aavinga in larvicide 
and application costa. 

6 .  For the or ig inal  area, OCP'a at tention i r  focused largely on defining 
the parameters on which the decision t o  stop larvicid'iag can be based. 
Epidemiological mapping and entomological surveillance ac t iv i t i es  a re  being 
complemented by another computer model, ONCWSIM, which predicts long-term 
epidemiological trends given control methods based on specif ic  combinations of 
vector control and ivermectin treatment. The Program's technical s ta f f  hold 
that  larviciding can be stopped a f t e r  1 4  years i f  the following c r i t e r i a  are 
metr (i) trends i n  CMFL and trends i n  prevalence of cohorts i n  the indicator 
villages should be the same.as or  fas ter  than the trends predicted assuming 
complete interruption of transmission: (ii) in indicator villages, there 
should be no incidence i n  children born since the beginning of vector control 
o r  i n  persons skin snipped twice with negative .results on both occasions. For 
non-indicator villagca, prevalence and distr ibution of microfilariae (mf) 
should be consistent wi th  tha t  found in  the indicator vi l lagrs2.  

Ecolonical Monitoring 

7. The Program, guided by the independent advice of the Ecological Group, 
has cori t inuall~~conducted t e s t s  to determine the impact of new larvicides and 
new fonnulationa on the environment and has evalcated the long-term impact of 

The program i s  based on *Graph and Networkm mathematical theory and on 
OCP's prediction models fo r  the carry of larvicides i n  water-courses under a l l  
conditions occurring i n  the program area. These models were developed for  
larvicides i n  use on the basis ~f e ~ p e r ~ e n t a l  river applications, use of 
fluorescent t racer,  and bioasaays. 

OCP w i l l  continue entomological surveillance and evaluation fo r  two 
years a f t e r  larviciding stops in  order to  determine the proportion of 
infective parous f l i e s  (OCP 1990a). 



vector control operations on the non-target fauna. ~ h u s  far, no. long-term 
effect on the fauna has been revealed by analyses of available data. OCP is 
currently working on development of a technique by which long term effects can 
be determined by short term observations and steps have been taken to improve 
the processing, analysis and presentation of hydrobiological data (Yaueogo et 
al. 1988: OCP 1990b). 

Entomolonical Research 

8. The OCP has made considerable improvements in its ability to detect 
resistance to larvicides. Thresholds of resistance for S. damnosum 8.1. 
populations have been reassessed and a computerized cytotaxonomic data bank 
has been developed. The cytotaxonomic data can thus be correlated with known 
resistance patterns. This facilitates redefinition of the range of 
susceptibility of the various members of the S.damnosum complex. 

9. Operational research on the vector continues to improve OCP's ability to 
target vector control. OCP continues to seek a bette? understanding of the 
distribution of vector species and to add to its knowledge of their respective 
roles in transmission. Studies of vector species distribution have been 
concentrated in southem Sierra Leone and nine species or forms have now been 
identified. Pending the sepgration of infective larvae recovered from man- 
biting vectors into blinding and non-blinding strains, the decisions on which 
vectors should be targeted for control will depend on "cross-transmission 
studies and knowledge of man-biting rates, mthropophily, sunrival rates, 
natural infection levels and associations with blinding foci' (OCP 1990a). 

Epidemiological Assessment 

10. OCP studies of the epidemiological impact of ivermectin treatment have 
established that ivermectin probably cannot effectively control onchocerciasis 
transmission on an annual treatment schedule (in hyper and holo-endemic 
areas). More research is underway to assess its epidemiological impact at 
more frequent dosage schedules (e.g. several years of treatments at 3 to 4 
month inte,mals). OCP also recognizes that it may not be possible to measure 
the impact on transmission until after 7 to 8 years of ivermectin treatments 
(OCP 1990a: OCP 1990~). 

11. OCP has completed epidemiological mapping throughout the original and 
extension arear. These qurveys are essential to strqtegic planning, -.. including 
the selection of communities for chemotherapy delivery. 

12. The OCP'e epidemiological surveys show that priority areas in the 
Western Extension area (areas of high endemicity and high risk of blindness), 
are situated in the Upper Niger Basin, the Gambia Basin in Senegal, Upper 
Bakoye Basin, and the Tienfala focus along the Niger River in Mali. 

13. In addition, studies of ocular disease patterns (through 
ophthalmological examinations) in selected villages in the Upper Niger basin 
in Guinea and Sierra Leone have led to a better understanding of the 
relationship between the prevalence of severe eye lesions, onchocercal 



blindness, and CMFL.3 These findings have helped OCP to better target vector 
control by determining the southern llmit of the transmission of blinding 
forms of the parasita and, therefore, the southern limit for vector control 
and tarseted ivermectin delivery.4 

14. The ONCHOSIM computer model, mentioned above, also permits the separate 
simulation of lesiona of the anterior and posterior segments of the :?a. It 
may, therefore, facilitate more realistic simulation of morbidity c .rol 
following treatment with ivermectin. Two important sensitivity analyses were 
carried out by the University of Rotterdam, which has been collaborating with 
the OCP on epidemiological research. The first of these concerned a detailed 
analysis of the parameters which control the distribution of the lifespan of 
0. volvulus. The main conclusion was that the mean reproductive lifespan of 
0. volvulus is between 9 and 11 years and that 951 of the adult worms 
terminate their reproductive period before the worm age of 13 to 14 years. 
The second sensitivity analysis addressed the risk of recrudescence in 
relation to duration. of vector' control. The result8 ~ o n f  inned previous 
estimates that the risk of recrudescence continued to be too great after 13 
years of control, and that a minimum of 14 years of interrupted transmission 
is required. Further refinements with combinations of different parameter 
quantifications indicated that some risk of transmission existed even after 14 
years. Further modelling considerations related to data analysis and 
operational planning have been made, including: quantification and testing of 
the ocular disease module: sknulation of regional variations in transmission 
dynamics: and surveillance ani recrudescence control under devolution (OFP 
1989; Remme et al. 1986). 

15. It may soon be easier to distinguish blinding from non-blinding strains 
of the parasite if a DNA probe, currently under study by the OCP and the 
University of Alabama, is validated. It may also be of value in 
distinguishing human and animal strains of the parasite. 

Disease Treatment 

16. Clinical trials conducted by the OCP (TamaleIHohoe) have established 
that ivermectin has a profound microfilaricidal action, reducing mf loads for 
up to one year.  he eafety of ivermectin (following individual treatments) 

The commm.ity patterns of ocular onchocerciasis in-these aress were 
compared with patterns found in the savanna zone of the origiinal area. The 
result was that at similar levels of CMFL, the corneal microfilarial load in 
the community and the prevalence of advanced sclerosing kerathis proved to be 
much lower in Guinea and Sierra Leone. In northern Sierra Leone, patterns of 
infection suggested the presence of another non-blinding strain and further 
ophthalmological investigations are being undertaken by the OCP. 

In Sierra Leone there was a linear relationship between CMFL and 
severity of eye lesions. Although incidence of blindness was lower than in 
the original OCP area, onchocercal blindness reached significant levels (4 to 
61) where CMFL levels 7::b:re high. .. 
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has been established in clinical trials and through 06servati.one made in the 
execution of targeted ivermectin treatment. 

17. The potential role of ivermectin in the prevention of disease may be 
much greater than earlier believed. Annual treatment with ivermectin has been 
shown (in the savanna area) to cause regression of iridocyclitis and 
sclerssing keratitis, and to arrest optic atrophy and choroidoretinitis. The 
positive clinical results of ivermectin treatment suggest that exclusion 
criteria rhould be revised to maks the drug available to more heavily infected 
patients (OCP 1990ay Remme et al. 19893 Dadzie et al. 1986, 1989). 

B. Reasons for Success and Lessons Learned 

18. There are many interdependent characteristics of,the OCP which. are 
clearly factors that have allowed the Program to achieve what has been 
ach.ieved to date -- the near eradication of a serioui'public health problem 
from a large and often inaccessible area. The succesa of the Program can be 
attributed tot (i) clearly defined objectives; (ii) a realistic and feasible 
time frame; (iii,) choice of the right technology: (iv) the susceptibility of 
onchocerciaois transmission to control: (v) contracting out of highly 
specialized operations: (vi) a strong emphasis on operational reaearch; (vii) 
a high degree of autonomy from WHO and its governing structures: (viii) clear 
delegation of authority allowing 'operational f lexibili.:~; (ix) medium-term 
.planning and sustained donor commitment: (x) an unrestricted'flow of 
information between all'parties concerned which has helped to maintain a 
system of internal checks and balances and clear accountability; and (xi) 
strong management and high quality staff. 

Clearly Defined Obiectives 

19. Since its inception the OCP has held to a limited; well-defined 
objective that has been shared equally by Program staff, beneficiaries, donors 
and sponsoring agencies. This has given the Program a clear mandate and the 
legitimacy to pursue it. Consequently, the Program's highly focus?d nature 
helped ensure that it was guided by rigorously technical, not political, 
considerations. Such single-mindedness of purpose has been a critical 
dimension in the successful implementation and day-to-day management of the 
Program. . . .. . . -. . . . . . . 

Realistic Timeframe 

20. The OCP and the donors agreed at the beginning of the Program on a 
realistic time,frame far achievement of Program objectives. The request for a 
20-year commitment from the donors was unprecedented and did not meet with 
immediate approval from the potential donors. Nonetheless, the proponents of 
the Program remained firm in their assessment that this timeframe was 
appropriate and realistic based on epidemiological facts (principally the then 
conceived 15 to 18 year lifespan of the adult worm). 



Choice of Technolo= - a 

21. Part  of the Program's success can be a t t r ibuted  t o  i t s  conscientious 
pursu i t  of the bes t  technology available.  This has allowed a sophisticated 
l eve l  of operational cont ro l  hardly imagined possible i n  West Africa. 
Accordingly, a i r c r a f t  have been used t o  apply larvicides and, more recently,  
water l eve l  data  have been transmitted using r t a t e  of the ar t  methods v i a  
r a t e l l i t e  enabling more accurate  spraying l eve l s  and reduced environmental 
impact. Computer modelling of mchocerc i r r i r  tranrmirrion has been developed 
and i r  used i n  forecar t ing  the  progrerr of operationr. Chromosorue reading was 
introduced t o  iden t i fy  species of the S. damnorureq complex more e f f i c i e n t l y  and 
the reparation of vector  and non-vector species. Thir re l iance on the  most 
advanced tool3 ava i lab le  has helpad maintair the cost-efficiency of 
ope rat ions.  

S u s c e ~ t i b i l i t y  of Onchocerciasis Transmission t o  Control 

22. I n  par t ,  the Program*s success must be a t t r i b u c d  t o  the nature of 
onchocerciaris transmireion. The disease proved highly susceptible t o  the 
control  s t ra tegy  applied because it war posr ible  t o  pinpoint very precisely 
the location8 of vector  breeding s i t e a ,  the cha rac te r i s t i c s  of vector 
migrations, and the  pa t t e rn  o f ~ f l u c t u r t i o a s  in the  hydrographic network. 
Other vector-borne disease cont ro l  e f f o r t s  (malaria, f o r  example) have not 
shared t h i s  kind of.advantage. 

contract ing Out Highly Specialized Tasks 

23. Aerial  spraying operations,  the key element i n  the OCP s t rategy,  were 
contracted out t o  pr iva te  com2anies especial ly  qual i f ied  f o r  the task. The 
OCP accepted ea r ly  on t h a t  i t  lacked the expert ise  t o  undertake such a large 
and complex spraying e f f o r t  involving a f l e e t  of hel icopters  and sophisticated 
spraying equipment. 

O ~ e r a t i o n a l  Research 

24. Much of the  Program's success.can be a t t r ibu ted  t o  the importance 
granted t o  operat ional  research. Since the Program began from a posi t ion of 
r e l a t i v e  ignorance and inexperience, operational research was a key element i n  
the  development and evolut ion of the OCP'r disease control  strategy. OCP has 
spent about 152 of i t s  budget ~n operational research. Results of operational 
research have guided operations and helped improve efficiericy. Operational 
research has focused on a range of relevant problems such as: larvicide.  
development and appl ica t ion  technologies, vec tor ia l  capacity and vector 
species iden t i f i ca t ion ,  the  relat ionship between in t ens i ty  of infect ion and 
blindness, the epidemiological impact of control  e f fo r t s ,  and c l i n i c a l  
ivermectin f i e l d  t r i a l s .  

Autonomy of the Program 

2s. The Programwas s e t  up with a high degree of autonomy. Specif ical ly ,  i t  
has never come under the d i r e c t  jur , isdict ion of the World Health Assembly o r  
the WHO Executive Board. This has helped OCP avoid WHO bureaucratic 



. procedures, enabling i t  t o  adjust  operations quickly when necessary. OCPee -, 
autonomy has rhel tered the Program from competition with other-WHO p: r ior i t ies  
during a time when a t ten t ion  t o  t ropica l  diseases has c lear ly  declined. . 
Governance of the Prograq 

26. Delegation of authori ty  t o  thooo mort c losely involved i n  the Program 
has been c ruc ia l  t o  aaruring i t s  ongoing ruccerr, The Cornittee of Sponsoring 
Agencies (CSA). which meeta three t o  four timer per year, ha8 proven, a useful,  
pers iq ten t  referem of the OCP since the beginning. The delegation ad 
r e e p 0 n e i ~ i 1 i . t ~  for  policy development and f inancia l  supervision t o  the CSA has 
enabled c ruc ia l  decisions t o  ba taken between annual meetings of tho JPC. 
This has allowed the Program t o  respond i n  timely fashion t o  changing 
operational md f inancia l  requirements. 

Medium-Term Planning and Sustained Donor Commitment 

27. Faced with the  d i f f i c u l t y  of sustaining donor aupport over a long 
period, the  Program war divided i n t o  a se r i e s  of oix-year phiser. A de ta i led  
plan of operations wan prepared f o r  each phase out l in ing  the objectives t o  be 
reached during t h a t  period, any modifications necessary and the estimated cost 
of the  operations. The Onchocerciaris Fund Agreements, bared on, approved 
Plan8 of Operations, bind the Program t o  what it should accomplish i n ' t h e  six- 
year period, obl igate  the donore t o  an agreed upon l e v e l  of f inancia l  support, 
and t i e  the  Par t ic ipa t ing  Countried t o  t h e i r  respons ib i l i t ies .  

T r a n s ~ a r e n c ~  - Informatiorv Flow 

28. The Program has benefited grea t ly  from the transparency achieved by 
maintaining an unreaericted flow of information about the Program amongst a l l  
p a r t i e s  involved. It has a l s o  benefi t ted from i t s  own,openness t o  inspection 
and review. The Program has undergone annual technical  audi ts  by the EAC 
which has reported i ts findings i n  frank annual reports  t o  the  JPC. Periodic 
analyses and review8 by the  EAC and the Ecological Group have strengthened the 
Program by providing independent, credible  evaluation of a c t i v i t i e s  and 
progress. They have a l s o  endorsed necessary modifications i n  retrategy o r  
t a c t i c s .  The oversight provided by these s ta tu tory  bodier have enabled the 
JSC t o  maintain donor confidence and support. Another important input has 
come from independent reviews including the Independent CoPrnir8ion Report in  
1981 (WHO 1981). the  USAID Impact Review i n  1985 (USAID 1986) and the  present 
External 'Review. -... . - . . 

Strong Management and High Qual i ty  Staff  

29. OCP management of human, mater ial  and f inancia l  resources i s  rigorous 
and s t r i c t  and almost mi l i ta ry  i n  character.  This yields  a ce r t a in  optimism 
with respect t o  the achievement of Program goals, a sense of urgency t o  ac t  
and t o  succeed, and an overriding sense of the importance of d isc ip l ine  and 
order. There i s  a l s o  a sense of honor and pride i n  one's work and i n  the 
mandate of the Program a s  a whole. Out of t h i s  develops a sense of family and 
team s p i r i t .  Discipline is  high and OCP personnel take t h e i r  jobs very 



eerioua~y: each staff member is aware of how important his part;icular task is 
to the success of the Program. 

Lessons Learned 

30. Goals mumt be set within a realistic timeframe. A key factoz in 
sustaining donor comnitment over the long term was the acceptance, at the very 
beginning of the Program, o f  a long-term perspective and comitment, which was 
baaed on epidemiological fact (the lifespan of the adult worm). 

31. Maintaining this level of caPseiemsnt over time require8 that goals be 
clear and unambiguous and that progress towards them bo updated frequently and 
aseessed regu,larly by independent reviews. 

32. The legs:, nature of the formal Onchocerciasis' Trurt Fund Agreements 
(covering six-year periods) has also been very important in maintaining donor # 

commitment and in maintaining the organizational integrity of the Program. In 
addition, the division of the corresponding rix-year -&inancia1 phaser into 
annual budget cycles ham enhanced transparency and accountability and further 
maintaified the confidence of the donors. 

33. Operational research is essential. St can increase efficiency a d  
reduce costs, and ensure survival of a program when critical technical 

. challenges arise (the rapid spread of resistance to larvicides, for example). 

34. Under certain circumstances, technologically advanced alternrtives can 
be more cost-effective than others. In the Program's experience, the highly 
sophisticated aerial larviciding operations have proven to be 8 great deal 
less costly, and certainly more effective, than ground larvicfding would have 
been. 

35. The Program.has been able to maintain better control and demand higher 
quality in vector control operations by contracting out aerial larviciding to 
competent, specialized finnr. Better results can be achieved more efficiently 
when highly specialized tasks, beyond the expertime of the executing agency, 
are contracted out in this way. 

36. The Programer autonomy from WHO and its governing bodies helped insulate 
the Program from cospetition with other health development trends in Africa 
and a useful.-lerson can be drawn from the fact that the Program has prospered 
at a time when attention to tropical diseases, in general, has been in serious 
decline. 



. 11. D E V O L U T ~ ~ N  

A. Background 

37. The idea that tho Participating Countriea would eventually assume full 
responukbility for maintenanca of onchocerciasis control war first discussed 
in the PAC mission report fn 1973 (~O/FAO/IBBD/WIIO 1973). The concept of 
mdevolutionm, or the process by which reeponrihility for onchocerciasis 
control would be transferred to the Participating Countries, was first 
articulated as such by the Independent Commission in 1981 (WHO 1981). The 
Long Term Strategy paper (OCP 1984) went further to define devolution as a 
long term objective of the Program which would be carried out jointly by the 
Program and the Participating Countries. Translating the concept into action, 
however, proved difficult due to the Program's reliance on highly 
sophisticated technology and on strong, vertical management. Technological 
and institutional constraints have made St impossible to transfer much of what 
OCP doer to any one of the Participating Countries. Hoyever, with the 
introduction of ivermectin, devolution and its objectives could be more 
clearly defined in operational terms. Devolution is now understood to mean 
progressive national participation in activities to detect and suppress 
recrudescence and in the distribution of ivermectin to reduce morbidity (OCP 
1988~1). Thus far, devolution plan8 have beeq approved by the JPC for Mali, 
Niger, and Burktna Faoo (see Annex 0 )  and draft plans are soon to be rubmitted 
for Benin, Ghana, Ivory Coast, and Togo. . 

30. Presently, the Pragraaune's contribution to devolution includes: (i) the 
development of technical standards and evaluation of entomological and 
epidemiological surveillance: (if) advisory and coordination activities; 
regarding the development of national plans for devolution, including efforts 
for attracting extsrnal financing: and (iii) training of nationals in fields 
relating to OCP operations. The OCP draft Plan of Operations for 1992-1997 
adds training and research in new fields relating to health care systems and 
management to these activities. 

39. The Participating Countries already take part in epidemiological 
evaluation and ivermectin diatribution under OCP supervision. They also 
possess the capability to carry out ground larvicidirrg and entomological 
survei1,laace. In addition, with technical assistance they could assurua full 
responsibility for ecological monitoring. The specific OCP activities which 
cannot be devolved (and which would have to be passed on 'to a successor agency 
to OCP) are aerial larviciding, new larvicide development, and macrofilaricide 
research. The Participating Countries do not have and are unlikely to 
achieve. in the foreseeable future, the technological, institutional, OK 
financial capacity to take on these specific activities. 

B. Requirements for Maintaininn Onchocerciasis Control 

In order to maintain onchocerciasis control, the Participating Countries 
must have the capacity tor (i) detect recrudescence through epidemiological 
surveillance; (ii) suppress recrudescence (i.e. renewed transmission) in very 



limited foci  using ivermectin; and (iii) carry out ivermectin treatment to 
reduce morbidity ( i .e .  for  disease control).  , 

Detectinu Recrudescence 

40. The existing system t o  detect recrudescence consiets oft  ( i ) 'pass ive  
screening a t  public and private health centers i n  order t o  detect  infected 
cases among patients presenting spontaneouslyr (ii) i f  high levels of 
infection were detected, skin-snip surveys would be carried out by mobile 
teams i n  areas of suspected recrudercence (migration studies would complement 
t h i s  system): and (iii) monitoring levels of infection through skin-snip 
surveys i n  randomly selected indicator villages every three years. Nationals 
are already involved i n  t h i s  surveillance system, under the close supervision 
and with the log i s t i c  and financial support of the OCP. Under devolution, 
these ac t iv i t i es  w i l l  become the f u l l  responsibility o f ' t h e  Participating 
Countries. 1 

Sumressinn Recrudescence with Ivermectin 

41. There are  s t i l l  some major questions about t h i s  part icular  aspect of 
devolution and maintenance of onchocerciasis control which cannot be answered 
today and which w i l l  require, a t  leas t ,  several years of observations of the 
epidemiological impact of ivermectin use2. The EAC has sununarized the 
question of ivermectin and recrudescence (transmission) control thus: 'the OCP 
s t i l l  needs t o  determine the degree t o  which ivermectin can control 
transmission in  a true recrudescence focus, what c r i t i c a l  threshold should be 
reached before ivemectin delivery should be undertaken, and the best'dosage 
frequency t o  achieve control. Such a focus has yet t o  be found i n  the OCP 
area" (OCP 1990ar6). The available evidence suggests that  ivermectin does 
not have a signif icant  impact on transmission when given on 8 yearly dosage 
schedule and under present exclusion c r i t e r i a  (which so f a r  has permitted 
coverage of about 60-652). In  order t o  assess i t s  usefulness as a 

l1n areas a t  r i sk  where vector control i s  not carried out (such as the 
northern part  of the Western Extension area) surveillance ac t i v i t i e s  would not 
a h  t o  detect recrudescence but would focur on detecting persons a t  r i sk  of 
blindness o r  serious skin disease using clinicalmethods. This could be done 
by screening for  corneal lesions with a magnifying glaat~ which, according to  
ophthtalmologistr, would be possible for  health workers with Limited training. 
The skin-snip method could s t i l l  be used to  determine severity of infection in 
individuals. 

* ~ o m ~ u t e r  simulations using the ONCHOSIM epidemiological model quantified 
the effect  of ivemectin, based on results  from the community t r i a l  i n  
Asubende, and concluded that  large scale iverrrtectin treatment alone cannot , 

progressively eliminate the parasite resevoir i n  endemic area8 i n  West African 
savanna.. This was stipported by the l a t e s t  f io ld  observations from the' 
Asubende focus. There are  s t i l l  uncertainties about long term impact of 
ivermectin treatment, mf repopulation dynamics a f t e r  treatment, and the 
cumulative effect  of repeated treatment on mf production. 



transmission control tool, there is a need for an evahation of.the results on 
transmission of several years of ivermectin treatments at 3 to 4 month 
intervals. Although the QCP lacks experience in the use of ivermectin to 
suppress recrudescence, it will hopefully collect relevant information on the 
epidemiological impact.of ivermectin in the northern part of the Western 
Extension where vector control is being discontinued and ivermectin 
distribution intensified. A review of the epidemiological impact of 
ivemectin, as well as of drug delivery systems and of the safety of repeated 
treatments at more frequent intervals, should be made in 5 to 6 years, if 
possible, to reasuess its role in transmission and disease control strategy. 3 

42. In any event, the Participating Countries will have to be prepared to 
respond to recrudescence situations with the tools available, i.e. through 
either targetted ivermectin delivery or, where feasible, limited ground 
larviciding. In spite of the uncertainties regarding ivermectin and- 
suppression of recrudescence, Participating Country capability to undertake 
these activities must be strengthened in the course Cf devolution. 

Ivermectin Distribution to Control Disease 

4 3 .  The prospect for cdntrol of disease manifestations with ivermectin is 
very good4. About 35,000 people are being treated per year in all high risk 
areas (defined as areas where the community microfilarial load, CME'L, is found 
to be .greater than 10 microfilariae per skin-snip). Selective ivermectin 
distribution for disease control is being carried out primarily in the 
extension areas where larviciding is still underway or where larviciding will 
not be carried out. Drug distribution is carried out by nationals under the 
direct supervision and with financial and logistic support of the OCP. This 
is expected to continue for as long as the OCP is in operation. In devolution 

In the- Western Extension area. there are likely to be some difficulties 
in assessing epidemiological impact due to the presence of animal 
(onchocerciasis) larvae in the vectors throughout the area. Furthermore, a 
reduction in incidence would be difficult to determine during the initial 4 to 
5 years of treatments due to the length of the pre-patent period (the period 
before the adult wonas begin producing microfilariae), the low sensitivity of 
skin-snips to light infections, and the lack of a control group. It may, in 
fact, only be porsible to clearly observe the epidemiological impact of 
ivermectin on transmission after 7 to 8 years of treatment (OCP 1990c)., 

Observatione in the savanna area showed that annual treatment with 
ivermectin caused regres~ion of iridocyclitis and sclerosing keratitis, and 
arrest of optic atrophy and choroidoretinitis. Clinical results from two 
rounds of ivermectin treatment have shown improvement or stabilization of eye 
lesions. This suggests that the exclusion criteria should be reviewed to 
enable maximum availability of such benefits to more heavily infected patients 
and, in holo-endemic areas, annual treatment may be recommended (OCP 1990a; 
Remme et a1 1989; Dadzie et al. 1989). 



th i s  ac t iv i ty  w i l l ,  i n  most of the Participating Countries, be-horizontally 
integrated with other disease control ac t iv i t ies .  The Participating Countries 
must now begin t o  consider and experiment with alternative distr ibution 
mechanisms i n  order t o  optimize the potential benefits of the drug to affected 
populations. 

Berearch t o  Define the Parameter8 of Ivermectin Use 

44. There a re ,  rn number of operational re,aearch tarkr which would help anawer 
sonu of the amlor questions related t o  succersfulmaintenance of 
onchocerciaris control. We.hwe a1ready.mentioned the need for  studies of the 
irnpact of ivermectin on transmission a t  more' frequent dorages (e.g. 3 t o  4 
month in temals ) .  I n  addition, further research i r  needed t o  determine the 
incidence.leve1 a t  which recrudescence control using ivsrmectin must be 
in i t ia ted .  The min imum safe interval  between ivermectin treatments also needs 
to  be established. It i s  possible that  ivermectin may be less  effective in 
early infections: i f  80, t h i s  needs t o  be bet ter  understood and its 
implication6 fo r  detecting recrudescence considered."Hore needs t o  be known 
about the efficacy of iwermectin treatment over a prolonged period i n  
preventing, hal t ing 06 reweruing eye direare. Since there i r  knoom reristance 
t o  ivermectin in veterinary medicine and since ivermectin w i l l  assume a 
greater ro le  in onchocerciasir control  (9.g. the northern par t  of the Western 
Extension) research on potential resistance to  ivermectin should he pursued 
through the.OCP/TDR Macrofil Project. 

45. Research on al ternative ivennectin delivery syrtems, w f t h b  the rpecific 
context of each of the Participating Countrys' existing b.ealth systems, i s  
especially important and should: (i) determine the actual  log i s t i c  
requirements fo r  ivermectin delivery through active (saeking out infected 
individuals and t reat ing them) and passive (making the'drug available t o  
patients seeking treatment) distr ibution mechanisms: (ii) provide an estimate 
of the actual need (i.e. the number of patients that  w i l l  require treatment) 
(iii) examine di f ferent  methods of organizing drug delivery (e.g. alternating 
distr ibution from fixed and mobile f a c i l i t i e r ,  Snventsry, management and 
storage ryrtemr, recordkeeping systems on individualr and collrmunities, 
rupervisionlmonitoring ryrteme): ( iv)  examine simultaneous distribution, i n  
the course of the same,round, of variour therapeutic agent#: (r) attempt to  
deternine the optimal langth and frequency of roundrr (v i )  examine behavioral 
issues concerning the acceptance and use of the drug, fo r  example, w i l l  use.of 
the drug fo r  t rea t ing h u m  in tes t ina l  parasites, o r  fo r  t reat ing bovine 
parasites a f fec t  i ts  use for  onchocerciasis? In  the absence of reinfection, 
treatment must be repeated annually un t i l  a l l  adult worms have died (an .  
estimated 11 years): w i l l  pat ients  comply throughout t h i s  extended period, 
however, i n  the probable absence of.  symptoms?. 

46. The JPC should a l so  seek increased support for  ongoing research and 
development of an appropriate innnunodiagnostic t e s t  which can better  detect of 
low levels of infection. Several university laboratories are already involved 
i n  t h i s  research which i s  especially important i n  t e r m  of the capability t o  ' 

detect recrudescence. I f  it i s  possible t o  suppress recrudescence through , 

ivermectin treatment, then the OCP'? epidemiological modelling studies suggest 



that the sooner intenrention begins the greater the chances of success (OCP 
,- . 

198987). 

C. Institutional Aspects of Devolution 

47. Devolution is essentially the process of strengthening Participating 
Country capabilities in epidemiological surveillance and ivermectin 
distribution, with the goals of detecting and suppressing recrudescence of 
onchocerciasis. The sustainability and impact of devolution can be better 
assured and amplified if it is carried out as part of general health systems 
development in the Participating Countries. OCP can meet the neede of 
devolution and contribute to health systems development by undertaking 
activities in two general areas where it already has considerable experience3 
(i) training and in-service training; and (ii) technical essistance, 
especially in regard to planning, management and operational research. 

Creating an OCP Devolution Unit 
" 

48. The Program can begin by creating a Devolution Unit to undertake 
activities,in'these areas. Specifically the unit would: 

(i) design and manage training and in-service training programs for 
field personnel involved in multi-disease surveillance and drug 
distribution activities -- each country requires a human resource 
development plan, based on an in depth aesessment of existing human 
resources and projected needs (the OCP has already contracted two 
consultants to begin this work); 

(ii) undertake a management training program for mid- and upper level 
national personnel with a focus on personnel management skills, 
instilling discipline and positive work attitudes 

(iii) promote greater involvement of national team personnel, at all 
levels, in strategic planning, supervision,, and evaluation. 

(iv) contract new personnel specialized in public health and 
institutional development to maximize the OCP contribution to general 
health systems development (these professionals could begin by seeking 
new ways to enhance the productive interaction between OCP and national 
institutions) : . -. 

(v) sensitize Participating Country governments to the importance of 
onchocerciasis control maintenance, promote its establishment as a high 
priority in public health, and make Participating Country governments 
aware of the human.resources that are being trained by OCP and the need 
for Participating Countries to make appropriate plans for the eventual 
absorption of these highly qualified personnel. 

(vi) sensitize Participating Countries to the increasing importance of 
community education and mobilization efforts as disease control efforts 
rely increasingly on epidemiological sunteillance and ivermectin 
treatment. In each country, community mobilization plans are needed; 



knowledge, attitude, and practice (KAP) surveys could usefully identify -, 
gaps in howledge about onchocerciasis, attitudes towards the disease 
and in those who are afflicted, and the appropriate content and vehicles 
for disseminating public health messages. 

(vii) support operational research on topics relevant to devolution such 
as health systms research (basically, inventories of what actually 
existr in the Participating Countries need to be updated);'alternative 
iverraactin delivery ryetemsr ivermectin*s epidemiological impact and 
long term rafety; new innnunodiagnortic tooler drug reeirtancei and 
coaauunity participation in onchocerciaais control: 

(vii) provide technical assistance to Participating Country governments 
to help them strengthen the organization and management of disease 
control in general: 

49. The initial size and professdona1 couiposition of such a unit should be 
determined by OCP management on the basis of what thft institution can 
effectively absorb, arruming that there will be additional funding from the 
donor8 to cover the corer of the new unit.8 perronnel and activitier. It 
should, however, aim for a complement of three or four higher level 
psofesaionalr in Ouagadougou (a social scientist, an epidemiologist, a public 
healthlmanagement aprclalirt, and a training specialist). 

Broadeninn and Strenutheninn the EAC 

SO. We have proposed considerable additions to the responsibilities and 
structure'of the OCP so that it can better address technical and institutional 
aspects of devolution and maximize it's potential impact on health systems 
development. We therefore propose, as well, that the JPC support an expanded 
EAC membership which reflects the growing importance of social and managerial 
issues to the future of onchocerciasis control in the region. Specifically, 
the conunittee should be strengthened by the addition of new members with 
extensive experience in public health management (especially chemotherapy 
delivery systems), training and institutional development, and the social 
sciences (especially with regard to community involvement in public health). 

WHOlAFRO and Devolution 

1 Because devolution is of necessity linked to general health systems 
development, there has been a demand for WEfOIAFRO-,participation in planning 
for devolution. In collaboration with the OCP, WEIOIAFRO recently prepmed a 
planning document which discusses devolution in the wider context of health 
'development st'rategy for the region (see WHOIAFROIOCP 1989). This document is 
useful as a checklist of some prerequisites for successful devolution and it 
confirms the need for considerable external financing to begin setting these 
supporting structures and processes in place. The NOCs were not involved Fn 
the drafting of this document but it could be of value to each of the 
Participating Countries to guide their own review of country specific needs 
for devolution in the context of general health systems development. Although 
its potential financial contribution is limited, WIIOIAFRO is encouraging the 
Participating Country governments to, specifically earmark for devolution some 



of the WHO/AFRO resources at their disposal. WHO/wRO can thereby help to 
highlight the maintenance of onchocerciasis control as an imp6rtant national 
health priority. 

The Intetcountm Facilitp: 

52. In the future, an intercountry facility will be necessary to support 
intercountry cooperation and maintain a regional perspective on onchocerciasis 
control. In particular, this facility will be needed to carry out essential 
activities that are not within the capability 04 ray one of the Participating 
Countries acting alone. 

53. In functional terms the intercountry facility should: (i) senre as a 
major information system to monitor onchocerciasis on a regular and regional 
basis in all of the Participating Countries in order to identifj changing 
trends in the pattern of the disease and its recrudescence (it can make use of % 

the extensive radio-network set in place by the OCP which has functioned very 
effectively); (ii) possess an active long-tern memory against which to 
evaluate current action programs and each year it should generate a sunnrury of 
surveillance results and steps taken for disease controlg (iii) coordinate the 
efforts of different participants in a network of regional reuearch 
in~titutions and disseminate information to the international conxnunity; and 
(v) undertake the training and technical assistance functions of the OCP 
Devolution Unit (as OCP eventually phases out its own activities). 

5 4 .  In terms of structure, the existing options are few. In 1981, the 
Independent Commission indicated the OCY as the ideal base from which to 
develop an intercountry facility and some OCP professionals agree that a 
leaner OCP, with a new mandate, could do the job. Others have suggested that 
the OCCGE assume the role of intercountry facility, using the PAHO/WHO 
Caribbean Epidemiology Center as a model. At present, however, none of the 
United Nations organizations or intercountry technical cooperation agencies 
could be expected to provide the same quality and capability i n  onchocerciasis 
control as the OCP. One possible solution, therefore, may be to create an 
"onchocerciasis monitoring agencya, to be operated by a small international 
team of disease control experts, which can combine the capabilities and 
coordinate the ac tionr of exis ting regional research fnr titutions &d 
interested international agencies. The OCCGE Institutes, which are already 
used by OCP to train technicians and provide expert services, are possible 
candidates for such a networks. 

-- .-.- 
The Role of the Participating Countries in Devolution 

55. On the whole, economieo in the region are deteriorating and fiscal 
cutbacks have been especially damaging to health and social services. Efforts 
to reform health care in the spirit of Alma Ata, have not proven successful. 
There is a large gap between national governments and the,needs of rural 

- -  --- 

These include: the Institute of Tropical Ophthalmology in Bamako. the 
Pierre Richet Institute in Bouakd, National Institutes of Public Health in the 
Participating Countries, and several regional universities. 



populations (Azarya and Chazan 1987; Decosas 1990) and health grvices have 
tended to have a low priority in the national budgets. Consequently, the 
Participating Countries have repeatedly called for external support of 
national health systems so that thoy can absorb and sustain the activities of 
devolution. 

56. In this context, the potential fiecal contribution to devolution from 
the Participating Countries is clearly limited. Nonethelers, they can 
contribute significantly to the proceaa of devolution. Firat, they can 
undertake the political taak of making.onchocerciaris 8 national priority. 
Thie is especially important in the core area where the success of the Program 
can work against it to the extent tkat onchocerciaais is no longer perceived 
as a problem. Public health authorities and the beneficiaries need to be 
firmly reminded that while the disease may be absent, the risk of 
recrudescence is not. Second. the Participating Countries must tako steps to 
revitalize the NOCs. The need for this war a key conclusion of the 14th NOC 
meeting in Ouagadougou (May 1990). The NOCa rhould rolkcit arsistance from 
the OCP Devolution Unit to help them identify isauaa"and problems and.to take 
steps to revitalize and strengthen their own efforts and participation in 
devolution. Third, members of the NOCa and other health ministry peraonnel 
can work with the OCP Devolution Unit to prepare the groundwork'for health 
systems research and for later. elaboration of human resource development 
plans. The Participating Countries can already begin to prepare inventories . 

of what exists in terms of facilities, program8 and human resources. 



- .  
111. THE ONCHOCERCIASIS CHEMOTHERAPY PROJECT 

- 57. The Onchocerciasis Chemotherapy Project (OCT) was constituted in' 
1983, following a recommendation by the WHO Independent Commission (WHO 
1981) that a safe and effective macrofilaricide would contribute 
significantly to future strategic planning of OCP. It was recornended that 
the JPC provide the necessary resources from the Onchocerciasis Fund and 
delegate responsibility for the program to TDR. In December 1981, the JPC 
requested that WHO establish the OCT on behalf of OCP.. When OCT was 
formally established in 1983, 'it was allocated a' budget of USS3.45 million 
per annum for five years. 

58. The stated objective of OCT is: to accelerate the discovery and 
development of a safe, effective, low-cost and easily administered drug for 
onchocerciasis, which will be suitable for large-zcale use and which will 
meet the following criteria: (i) it must kill or permhently sterilize the 
adult female worms of Onchocerca volvulus, without at the same time causing 
severe allergic reactions in recipients from microfilaricidal action; and 
(ii) if it has a microfilaricidal action this should be of long duration, 
and reactions in the host should be minimal. 

OCT's Maior Activities 

59 .  One of the OCT's most important activities has been collaboration 
with the pharmaceutical industry.' OCT has supported two multidisciplinary 
research groups within drug companies (Welcome Research Laboratories and 
Ubjohn Co.) and has collaborated with three pharmaceutical companies on 
potential anti-Onchocerca compounds: Merck, Sharp, and Dohne (US), Janssen 
Pharmaceutica (Belgium), and Ciba-Geigy (Switzerland) (see Annex 4). 

60. In collaboration with Merck, Sharp and Dohne, Phase I and 11 clinical 
trials of ivemectin were initiated against onchocerciasis. OCT also 
funded additional assays to explore potential problems of toxicity in 
laboratory infections of bacterial meningitis i n  doga, and Try~anosoma 
rhodesiense infections in primates. Studies were also nude of the possible 
prophylactic effect of ivermectin against developing larvae of Onchocerca 
volvulus in the chimpanzee (no such activity was apparent). In 
collaboration with Ciba-Geigy Ltd., two compounds, CGP 6140 and CGP 20376, 
which have macrof ilaticidal activity agains t Onchocerca nibsoni in cattle, 
were introduced into Phase I clinical trials for onchocerciasis (CGP 8140) 
and lymphatic filariasis (CGP 20376) in 1985. In addition, OCT has 
collaborated with Janesen Pharmaceutica which has attempted to modify 
formulations of bonzimidazole for either improved bioavailablity 
(mebendazole) or painless intramuscular injection (flubendazole) (neither 
of these objectives was achieved). 



. . 
61. During the past two years, OCT has made a c r i t i c a l  appraisal of a l l  
fundamental research projects, and only those essential to drug screening, 
o r  having pote.ntia1 for  identif icat ion of drugs i na the  short term have been 
retained. Thus, the contracts with the Welcome Research Laboratories and 
the Upjohn Company consortium were terminated in  June 1989, when leads 
showed toxici ty and insufficient  efficacy. Projects currently funded are 
di rect ly  related to. drug screening, preclinical development and c l in ica l  
t r i a l s .  

62. The OCT has bu i l t  up a network of i n  vivo ecreening f ac i I i t i e s  
u t i l i z ing  model f i l a r i a l  infections in rodentr, and 0. nibsoni and & 
gutturosa in  ca t t l e .  Laboratories were also encouraged t o  improve i n  v i t ro  
cult ivat ion of Onchocerca specie8 and other f i l a r i ae - to  provide i n  v i t ro  
drug-screening f ac i l i t i e s .  As detailed i n  the Chemotherapy Project 
Progress Report i n  1985 (WHO 1985). basic research was also carried out i n  
various biochemical areas (see also WHO 1990a). 

63. Furthermore, the OCT has funded the Onchocerciabia Chemotherapy 
Research Centre (OCRC) (originally located i n  Tamale, Ghana it i s  now i n  
Uohoe), and haa supported a mobile c l in ica l  research team, based in the 
United Stater  which has conducted c l b i c a l  t r i a l8  i n  Liberia. 

64. Since 1983, OCT has funded 73 projects, and the t o t a l  cost of the 
program ( t o  December 1989) i s  approximately USS15.9 million. Many 
sc ien t i f i c  publications of high quality on basic biology and chemotherapy, 
funded by OCT, have been produced during thin time (WHO 1990e). A t  present, 
OCT's most important contribution has been .to a s r i r t  in ivermectin 
development, i n  part icular ,  i n  c l in ica l  t r i a l s .  While not a 
macrofilaricide, t h i s  product has changed the prospects fo r  short-term 
disease control, f ac i l i t a ted  changes i n  on-going strategy, and has made 
feasible the planning and execution of devolution. 

Earl ier  Reviews of OCT 

65. In  1987, an Independent Review of OCT (WHO 1988.) drew several 
important conclusions and recoamendatioris. It noted that  the discovery of 
ivermectin au a long-acting microfilaricide had necesrarily diverted a 
substantial  proportion of OCT resources & I .  The review also  noted that  OCT 
had proven t o  be a good mechanism for  promoting drug development in  
collaboration with indurtry and that  a substantial sc ien t i f i c  md financial 
investment was being made. Concluding that  the general momentum gained 
should not be l o r t ,  the review recommended that,  by 1991, alternative means 

-04 support be identif ied within TDR to  ensure continuity in  the long-term .. -. 
development of drugr against f i l a r i a l  infections. 

66. In  1988, the CSA also  undertook a review of the OCT t o  re-examine 
the OCT's mandate, management, and financing. Members of the donor 
cornunity and the Expert Advisory Committee (EAC) participated in  th i s  
review which reaffirmed tha t ,  w i t h  appropriate changes, the OCT would 

l/Ivermectin was registered as *Mectizann for use against onchocerciasis i n  
1987, and subsequently, OCT handed over a l l  other development of the drug 
a t  community level  to  OCP. 



continue to provide the most satisfactory vehicle for support of 
macrofilaricide development and that the principal objective of OCT in 
future years should be the development of a safe and efEect,ive 
macrofilaricide consistent with feasible public health delikery. The 
review recornended that more pharmaceutical companies should be involved 
and that OCT procedures for drug discovery and development be changed to 
permit a more focused yet flexible management structure. It r.lso 
recommended that more responsibility and authority (especially regarding 
collaboration with industry) be shifted from the OCTes Stecr1n.p Committee 
to the OCT Secretariat. The review recommended that the function of the 
Steering Committee should be to evaluata scientific merit, praglress and the 
level of funding of research contracts. It also recommended that USS7 
million constitute the maximum in OCP support over the period 1989-1991, 
and that such support be fully integratad into the overall OCP budget. 

67. The CSA review also recommended that future technical reviews of OCT 
be made by the EAC (rather than by TDR*s technical advisory cornittee), and 
form part of the EAC*s Annual Report to ihe JPC. It therefore recommended 
strengthening of the EAC in the area of drug development. In December 
1989, JPC 10, on the recommendation of EAC 10, wh4ch favored further 
integration of OCT into the TDB structure, requested that OCP, Secretary 
OCT, and TDR, jointly prepare a scientific plan for macrofilaricide 
development for EAC 11 in 1990 (WHO 1989a). 

68. Following the CSA review of OCT activities '(WEIO 1988a) it was decided 
to amalgamate the drug development resources of OCT with those of TDR for 
Filariasis (TDRIFil), in order to improve the chances sf success and reduce 
overall costs. The Preclinical Drug Development Team (PDDT) was therefore 
established which deals with matters of drug screening and development 
outside the usual Steering Committees. This has proven to bo a very 
positive and valuable development. 

The OCPlTDR Macrofil Project 

69. At EAC 11 (1990), the Directors of OCP and TDR reconmended that a 
joint OCPITDR project be established for the developmeat of a 
macrofilaricidal drug. The recomendation stated: 'the activity must be 
focused on the search for a macrofilaricide, and aot be diluted by other 
activities: that a streamlining gain must be rchievedr and unnecessary 
changes be avoidedg. The proposal merges all macrofilaricide activities 
for both onchocerciasis and filariasie into one project management group, 
The OCPITDR Macrofil Project is to be funded jointly by OCP and TDR, each 
making contributions that will be managed separately, i.e. .,there, wi-21; be. no 
change in present financial reporting of OCT resources, and TDR will 
establish a new budget line for OCPITDR Macrofil. The OCPITDR Macrofil 
Project will be, as in OCT, under the technical supervision of the Director 
of TDR. In order to avoid duplication of reports, a single report will be 
prepared annually which will go to the EAC and to TDR's technical advisory 
body (STAC). The Directors of OCPlTDR are satisfied that the arrangements 
outlined will facilitate any procedures necessary for the rapid development 
of a macrofilaricide, and at the same time provide accountability for the 
OCPITDR Macrofil to both OCP and TDR. These arrangements were endorsed by 
EAC 11 in June 1990 (WHO 1990a). 



~ o n c  lus  ions and Recornendat ions 
,. . 

70. Ivermectin was o serendipitous windfall  from veterinary medicine 
which has now emerged a s  an acceptable microf i la r ic ida l  agent. The search 
f o r  a macrofilaricide su i t ab le  f o r  mar8 chemotherapy is ,  however, the 
p r in i c ipa l  objective of OCT*s endeavour and must continue t o  be addrassed 
through screening of many more compounds from a larger  rang'e of 
pharmaceutical sources. 

71. The urgency t o  f ind  and develop a macrofilaricide may generate undue 
pressures on OCT, and it i s  underrtandable ' that every opportunity i s  taken, 
therefore,  t o  screen compounds sharing po ten t i a l  anti-onchocercal ac t iv i ty ,  
par t icu lar ly  when p rec l in i ca l  work i s  undertaken by the pharmaceutical 
source. However, c l i n i c a l  t r i a l s  of any compound, including GGI 18041 and 
CGP 6140 (see Annex 4)  should not be pursued unless an acceptable 
toxicological p r o f i l e  i s  available.  

72. Care should be t rken t h a t  the  goal of OCT to-develop a 
macrofilaricide i s  not i n  any way d i lu ted  i n  the  proposed future 
amalganiation of OCT with TDR F i l a r i a s i s .  Therefore, the s t a t u s  of the  
OCPITDR Macrofil Project  should be carefu l ly  monitored vis-a-vis future 
developments within TDR. 

73. OCPITDR should adopt a f l ex ib le  f inancia l  policy with regard t o  
special  research and development cos ts  which -ry a r i s e  in re la t ion  t o  a 
novel compound. I n  the  event t h a t  a compound i s  found, the  new OCPITDR 
Maerofil Project  should have the capacity t o  undertake the requis i te  
p rec l in i ca l  and c l i n i c a l  t r i a l s .  It may even be necessary t o  a s s i s t  
f inancia l ly  i n  research and development with respect t o  toxicological 
requirements such as  carcinogenicity tee  t i ng  . Development costs  of a nove 1 
compound w i l l  depend on p a r a l l e l  i n t e r e s t s  which the respective 
pharmaceutical source might have. It w i l l ,  however, probably be necessary 
t o  provide ex t r a  budget t o  meet special  screening needs. 

74. OCT should continue t o  pursue development of a r e n s i t i v i t y  assay for  
microfi lar iae of 0. volvulus t o  ivennectin i n  order t o  de tec t  possible 
resis tance t o  the drug, e rpec ia l ly  i n  l i g h t  of expanded population 
chemotherapy in  the  Western Extension and throughout the  OCP area. 

75. Industry should be made aware of known drug ta rge ts  in  f i l a r i a l  
infect ions,  and t h a t  drugs which may be produced f o r  o t h e r ~ p u r p o s e s .  
pa r t i cu la r ly  veter inary products, should be t e s t ed  f o r  a n t i p a r a s i t i c  
a c t i v i t y  i n  human infect ions.  There f s  insuf f ic ien t . funding  avai lable  t o  
address basic  research and r a t iona l  chemotherapy development, without 
addi t ional  indus t r i a l  input.  Continued support fo r  research on spec i f ic  
biochemical pathways i s  a lao  important a s  wel l  as e f f o r t s  t o  ident i fy  new 
biological  drug t a rge t s  i n  f i l a r i a e .  

76. Representatives of the drug industry should be invi ted to  par t ic ipa te  
i n  appropriate OCT meetings i n  order t o  encourage dialogue with industry. 



IV. SOCIOECONOMIC DEVELOPMENT OF THE ONCHOCERCIASIS AREAS 

Malor Issues 

77. The capacity for economic development of the onchocerciarir arear ir 
limited in every country, therefore no country ir now planning or implementing 
programs coprmeneurate with the potential of the onchoeerciarir arear. 

78. In all eleven countries efficient allocation of investment rerources 
cannot be undertaken outside the context of the national economy! independent 
planning for the onchocerciasis areas is probably inefficient and 
counterproductive. The Participating Countrier should be encouraged to 
incorporate planning for onchocerciasis areas in overall country planning. 

79. In a11 countries , fruldamental requirement8 for "effective economic- 
. development of the onchocerciasis zones aru generally absent and need to be 
filled. 

80. The'question of adequacy.of plans and actions can be approached with 
respect to the considerable efforts made by the CSA which inspired and 
asristed in onchocerciaris area studies undertaken by the Participating 
Countries, the *Huntingg report, the Land Settlement Review and the . 
socioeconomic development coneultations between each Participating Country and 
the CSA, led by the World B ~ I I C ,  as well as the comprehensive overall nitional 
development plans, actions, budgets and resources of the Participating 
Countries. Alternatively, the question may be approached with respect to the 
actual development plans and activities in the onchocerciarir tones, in the 
specific context of the overall national plans mnd development actions in each 
country. 

81. Are the Participating Countries pursuing development opportunities in 
their onchocerciasis zones commensurate with the potential, relative to other 
inve~tment options in the country in the context of the countrypa resources 
(including those available from external sources) and the social and political 
considerations confronting the decision-makers? 

82. ..The answer to thir queston is that the g.espective country authorities 
are undertaking the optimal choices in their circumstances. Thir response is, 
in a sense trivial, but in another, quite revealing: national planners.and 
investment decirion makers are aware of the potentials of their onchocerciasis 
areas and the priorities in the national schemes. National authorities may be 
overly informed, insofar as the OCP and CSA insist on focusing, perhaps too 
much, on onchocerciasis areas which may be relatively poor development choices 
in the national context. In other cases the onchacerciasis zones are the only 
alternative areas for development and in these instances the CSAIOCP efforts 
to steer development towards them may be irrelevant. Responsible investments 
are not undertaken just because certain sites are mchocerciasis-freed. 



83 .  The OCP countries have often been overwhelmad by ndvice from donor 
international agencies and NCOs who insist on one or another development 
activity. 'This advice, which may come from the OCP as well, is based an 
objectives (motives) which may or may not be compatible with overall country 
goals. 

84. Since the beginning of the Program, the CSA m d  tha OCP have been' 
preoccupied with devalopment of the onchocerciarir zones. These'efforts 
resulted firrt in a aerier of national impact otudier (circa 1985) undertaken 
by the NOCs to identify (economic) effect8 and opportunitier arising from 
successful control of onchocerciasis. There varied in quality but, in 
general, the reeultr werce poor. The CSA followed up with several major 
studies: The Bunting Roport (Socioeconomic Development Studies in the OCP 
Areas), the Land Settlement Review and the National Oncho-Zone Development 
Studies. On the whole, these studies usefully contribute to a better 
understanding of the onchocerciasis zones as well as to relevant socio- 
demographic processes (e.g. land eettlement). Hawever, they should not be 
used to justify privileged development of the onchocesciaeis areas. Rather, 
they ought to be incorporated into each country's overall national development 
plans in a realistic fashion. 

85. At this point the Participating Countries have in hand a considerable 
amount of information about the onchocerciasis areas produced by- themselves or 
by the CSA, as well as other studies, plans, and programs of national scope 
which are also of relevance to the onchocerciasis areas. 

Assessment of potential productive activities 

86. Both the Hunting studies and the World Bank-led .CSA missions on 
socioeconomic development have addressed the question of development 
priorities 'in some detail. The Hunting studies generated a number of 
proposals and nuggestions for National Oncho-Zone Development Studies and a 
priority development project for each of the seven original Participating ' 
Countries. The Bank's socioeconomic development missions reviewed these and 
further narrowed the choices. The Land Settlement Review provided useful 
insights and reconrmendatione to additionally refine the possibili.ties. This 
External Review cannot in the time available do much to enhance what has 
already been done. We note however that it appears that the socioeconomic 
development program, proposed and carried out by the CSA since 1987, has 
accomplished just about all it can- in..-attempting--to promote economic 
development in the zone. Each of the preparatory studies and recommendations 
may well be justified in terms of its internal merits, but they can only'be 
properly appraised in the national context and this has, generally, not been 
and probably cannot be done by the CSAlOCP or their various technical 
consultants. Development proposals in the onchocerciasis zone can only be 
properly addressed as a component of the country's overall investment 
planning. It is time for the Participating Countries to integrate the data, 
analyses and recommendations into their national planning and investment 
allocation processes. 



87. We have attempted, in the country specific analyses in Annex 3, a 
. subjective assessment of the possibility for significant development in the 
onchocerciasis zone given current economic conditions in each country, a sore 
of necessary .conditions precedentu for successful development in the zones, 
ahd the level of development activity undenray or planned. Having done this, 
the interesting question becomesr Given the conditions of the respective 
national economies, the global priorities of the PartfcJ.pating Countries and 
the constraints confronting developuent of the onchocerciasis zones, what 
would be the most constructive activities for development of the zones at this 
time? While each economy has a different mix of constraints, there are some 

. obstacles which are frequent and of possibly decisive importance. In order to 
expedite development in the onchocerciasis zone the Participating Countries 
should assure, as priorities, that: (a) agricultural price pol!,cy and 
marketing regulations must be consistent with free market principleo, (b) land 
titling and transfers should be standardized and secure, (c) there is adequate 
physical access to areas appropriate for development and (d) the regulations ' 

and tr~ining necessary to assure environmental stability are in place. These 
will provide the minimal incentives to facilitate access and encourage 
individual initiative for sustainable development. Complementary priority 
inputs required in addition to these ares (a) adult literacy and relevant 
primary schools, (b) convenient wator points for domestic uae and (c) health 
care services. 

88. Authorities in the Participating Countries must make their 
onchocerciasis zone decisions in the national socioeconomic development 
context. The best (a-ld most efficient) contribution that the OCP can make to 
the economic development of the onchocorciasib zones is to continue its 
successful disease control efforts and to continue promoting general health 
services development through it8 involvement with local Ministries 02 Health. 



V. CONCLUSIONS AND I E C O W N D A T I O N S  

Protection of the Proaram9a Achievements 

89. In order to  protect the OCPve achievements i n  the core area, the JPC 
must continue t o  support full-scale vector control operations in  the ertenaion 
areas, i n  part icular ,  in area8 which wore oources of reinvasion of the 
original  area. Operational research has confircued that  8 minimwn,of 1 4  y e ~ r s  
of continriourr larviciding i a  necessary to  eliminate transmiselon of 
onchocerciaeis. Therefore, larviciding should continue in  these areas for  a t  
leaae tha t  period of time. OCP ccn thus leave the Ptuticipating Countries i n  
the best p ~ s s i b l a  position t o  assume responsibilit,y for  mnintafning 
onchocercik.sis control. 

u 

Resaatch To Define the Parameters of Ivemectin 11s~ - 
18 90. The fslllaring research quorrtione are  erssential t o  the future of 

onchocerciaeis con r~o l .  The JPC should consider the research,needs identif ied 
here and adopt a l i s t  of research pr io r i t i es .  It must also consider and 
determine h w  these otudieo w i l l  be financed. Research i s  needed on: (i) the 
precise timing of intervsntiozr with ivemectin distr ibution t o  control 
recrudtisceace: (ii) the impact of ivenuectin on transmission a t  more frequent 
dosages (e.g. 3 t o  4 month inter\rals)r (iii) the minimum safe interval between 
.i.vermectin ereatmente: ( iv)  the efficacy of ivermcsctin treatment over a 
prolonged period in preventiag, halting o r  reversing eye disease: (v) the 
possible lesser  impact of ivermectin i n  early infections and the Lnplications 
for detecting and controlling recrudescence: (v i )  a l l  aspects of ivermectin 
delivery systems including b~havioral /cul tura l  aspects: ( v i i )  development of 
an inxnunodiagnoscic t e s t  to  detect Pow levels of infections and ( v i i i )  basic 
health systems research on the existing structures. and capabil i t ies  in  the 
Participating Countries i n  order t o  determine what w i l l  be needed to  
effect ively implement ivermectin delivery and epidemiological surveillance. 
In addition, the Progzam should bear i n  mind the need for  a future review of 
the epidemiological impact of ivemectin use i n  order t o  reassess i t s  role i n  
onrchocercinsin control* strategy. 

.Continue Suwort f o r  Macrofilaricide Development 

91. The OCP effor ts ,  through the OCT, i n  drug development have been of great 
value. The f ie ld  t r i a l s  for  ivermectin were instrumental i n  preparing for  use 
of the drug in  selective mass treatment to a l levia te  the symptoms of 
onchocerciasis. The need for  a safe and effective macrofilaricide has not 
diminished, however. The new OCPlTDR Macrofil Project which w i l l  join OCT and 
TDR e f for t s  i n  drug development for  f i l a r i a s i s  is a positive step which can 
enhance the search fo r  a macrofilaricide. This e f for t  should be ful ly  
supported so that  an increased number of compounds from as many pharmaceutical 
sources as possible can be screened. OCPlTDR should adopt a f lexible 
financial policy with regard to special research and development costs which 



may arise in relation to a novel compound (e.g. toxicology testing). In 
addition, industry should be invited to participate in future Steering 
Counnittee meetings. Efforts should be made to increase industry awareness of 
known drug target8 in filarial infections. Industry should be encouraged to 
test drugs produced for other purposes (e.g. veterinary products) for 

a 

antiparasitic activity in human infections. 

Maintain OCPes Successful Institutional Arrannements 

92. The present institutional arrangements of the Program including each of 
its statutory decision making and advisory bodies should be maintained because 
they have been critical to the Program's success. The autonomy and 
flexibility of the Prograin, coupled with its checks and balances, have been 
essential in allowing it to plan effectively and implement efficiently while 
responding quickly to changing conditions and needs. 

An OCP Devolution Unit 

93. 'We reconunend broadening the scope of OCP.8 functions through the 
creation of a Devolution Unit within OCY. This unit should employ at least 3 
or 4 professionals (a social scientist, an epidemiologist, a public 
healthJmanagement specialist, and a training specialist) tor (i) assist the 
Participating Countries in preparation of human resource development plans: 
(ii) design and.manage training and in-service training in multi-disease 
surveillance, drug di L tribution, and management : ( iii) seneitize Participating 
Country governments to the need.to establish onchocerciasis as a high priority 
in public health, to plan'for the eventual absorption of OCP trained personnel 
in national structures and to promote relevant community education and 
mobilization activities: (iv) support operational research on topics relevant 
to devolution; and (v) provide technical assistance to Participating Country 
governments in order to strengthen organization and management of disease 
control. 

An Intercountry Facility 

94. h e  JPC must consider how to organike and finance the proposed inter- 
country facility which would function tor (i) coordinate onchocerciasis 
surveillance at a regional level: (ii) coordinate efforts of a network of 
regional research inatitutionr involved in onchocerciasis research8 and (iii) 
undertake the training and technical assistance functions of the OCP 
Devolution Unit when OCP eventually phases out its own activities. 

Strennthenina the Expert Advisory Committee 

95. We also propose that the JPC support an expanded EAC membership which 
reflects the growing importance of social and managerial issues to the future 
of onchocerciaisis control in the region. Specifically, the committee should 
be strengthened by the addition of new members with extensive experience in 
public health management (especially chemotherapy delivery systems), training 
and institutional development, and the social sciences (especially in regard 
to cornunity mobilization). 



' Socioeconomic Development - .  

96. The CSA preparatory program on socior~conomic development, approved by 
JK.7 in Accra in 1986, is nearing completion. We recommend that the CSA, 
interested donors and Participating Countries jointly support a review of what 
the CSA socioeconomic development program has produced. Thia review should be 
carried out by a team comprised of several economists and social scientists, 
working closely with Participating Country officials. Its primary objective 
should be to sumarize the various &onclusions of the socioeconomic 
development reports and then examine them in the specific socioeconomic 
development context of each of the Participating Countries. The team's 
country specific analyses and their interaction with country officials should 
help strengthen socioeconomic development planning with respect to the 
onchocerciaisis-freed areas and ensure the integration of such planning into 
the broader national development strategy of each of.the Participating 
Countries. 
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ONCEIOCERCIASIS CONTROL PROGRA13ME 
EXTERNAL REVIEW, 1990 

I. Background 

1. The Onchocerciasis Control Programme (OCP) i s  a multi-donor regional 
disease control e f fo r t  s e t  up in 1974 a t  the request of seven countries i n  the 
Volta River Basin: Benin, Burkina Faso, Ghana, Cote dtIvoire, Mali, Niger and 
Togo. Four other countries joined the Prograpnne in  1986: Guinea, Guinea- 
Bissau, Senegal and Sierra Leone. The OCP area presently cover8 about 
1,300,QOO b2, with a population of 30 million. The Programme har been 
treat ing approximately 50,000 ,km of river8 throughout the OCP area. 

u 

2. The World Health Organization i s  the executing agency for  OCP. . 
Overall decisions regarding policy a d  planning for  tha Programme are nude by 
a Joint  Progr.mms Comnittee (JPC) conrirting of teprerentativer of the 11 
participating African countrier, 23 donorr and the four Sponroring Agencies: 
the United Nations Development Prograrmne (UNDP), the Food and Agriculture 
Organization (FAO), the World Bank, and the World Health Orgliaization (WHO). 
The World Bank mobilizes funding for  OCP, manages the Progrmme'r t r u s t  fund, 
a d  is the principal contact with the participating donor comurity. 

3 .  The Committee of Sponsoring Agencies (CSA), which i r  comprised of 
UNDP, FAO, World Bank, and WHO, ac ts  as .steering connuittee. fo r  the 
Progrrmme. It meets quarterly to  review work plans and budgets, monitor OCP 
operations, and examine reports prepared by the Progrannne*~ advisory bodi>s 
(described below). The CSA was assigned by ' the 1985 JPC the specific 
responsibility fo r  coordinating preparatory ~ocioeconornic development 
ac t iv i t i es  in collaboration with the 11 Participating Countries in areas where 
onchocerciasis control i s  underway. In response, the CSA har in i t i a ted  a 
ser ies  of socioeconomic development studier t o  identify development 
opportunities and t o  propose follow-up actionr in the onchocerciarir 
controlled areas of the Participating Countrier. 

4. h e  Progranmae is evaluated annually by an independent,Expert Advisory 
Codttee. .and. .n Ecologica&-Group which provide guidance on acietrtific, 
technical and ecological matters. The members are experts i n  the i r  f i e lds  who 
are selected by the Programme's Sponsorieg Agencies. 

5. In 1981 an Independent Commission reviewed the Onchocerciaais Control 
Progrannne and submitted t o  the Joint  Programme Committee recommnendations 
regarding the Progrannne's long-term prospects. 

6 .  In  1985, the USAID undertook an evaluation mission on the Programme 
and prepared a report which was subsequently circulated to a11 members of the 
JPC endorsing the operational management and the success achieved by then. 
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7. At JPC.9 in Dakar cr suggestion was m d o  that "an external evaluation 
be conducted before the end of the Third Financial Phase to assess progress 
ttyvards achieving Programme objectives and towrirda devolution and. 
socioeconomic development." 

8. In response, this paper draws up the Tams of Reference for an 
external review with a view to having a final report preoented to JPC.ll in 
December 1990. 

Oblectives 

9. The objectives of the external review are as followss: 

(a) to take stock of OCP's progress to data, examine the reasons for 
OCP'e achievements, and draw lersons which might have applicability 
to other projects and progrPmmeer 

.4 

(b) to asaerr progrere toward8 devolving rssponribilitiei to the 
Participating Countries for ensuring that there is no recrudescence 
of onchocerciasir, including strengthening national epidemiological 
surveillance and training capacities: 

(c) to assess progrerr towards promoting future eocioecondc development 
of areas where onchocerciasis is now or soon will be under control; 
and 

(d) to highlight relevant issues for the future of the Progrmnne, to make 
appropriate recommendations for attaining OCP's objective, and to 
examine OCP * s potential long-run contributi~n 'to health system 
development in the Participating Countries. 

111. Terms of Reference 

10. The external review should take into account prior conclusions 
and recommendations of the Expert Advisory Committee and the work of the CSA 
on socioeconomic development, as well as the findings of previous reviews and 
evaluations. 

.-. . . .. . 
11. The external review t e a  shall: 

a take stock of OCP operations to date and the progress made in both 
the original area and extension areas in reducing the disease to a 
level where it is no longer of public health and socioeconomic 
importance: 

(b) examine OCP's institutional arrangements and structure, including 
mechanisms for intercountry cooperation; 
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assess the reaeons for OCP's achievements and draw lessons which 
might have applicability to other projects and programmes; 

asserr plane ind mechanism# in plrCe to distribute ivermectin, the 
effectiveness of the Programe's mans for evaluating tha 
epidemiological impact of ivermactin distribution, the coat of 
ivennectin treatment and its future budgetary implications, and the 
requirements for drug distribution mrchrnirms in the devolution 
phase a 

alirsess OCP and Participating Covntry activities currently underway or 
planned for strengthening the capacity of the Participating Countrieo 
to assume responsibilities for nuintaining control of onchocerciasis: 

assess 'OCP'a present and potential role in contributing to health 
czre syrtem development of the Participatirrg,Countries; 

arsess the implications, both stm&tural and financial, including an 
e s t h t e  ~f long-term recurrent costa, of maintaining contro1,of 
onchocerciasis post-OCP, taking into account the difference in 
approaches required inathe extenrion arear as opposed to the original 
area in  view of the h d i a t a  active national involvement in OCP 
operations in the extenefon countries. Thir arrersment would iqclude 
studying the possibility of the need for soma form of post-OCP 
institutional mechanism for coordinating control maintenance 
activities throughout the Programme areas 

review the progress and achievements of the Onchocerciaeis 
Chemotherapy Project: 

assess the adequacy of the actions undertaken urd planned to promote 
environmcsntally sound, sustainable socioeconomic development of the 
areas already, or soon to be, freed from onchocerciasis; and 

assess the potential of various possible productive activities within 
the onchocerciasis-controlled areas for future rocioeconomic 
development. 

Coordination - .-- 

Ths CSA will be responsible for organizing the external re-view 
team and assisting in coordinating its 'activities. 
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V. Composition of the Review Team .. . 

13. The CSA will select the external review team including the team 
leader. JPC members will be invited to propose candidates with relevant 
curriculum vitae for the team positions. The core team would conrirt of the 
following positions: 

Health Adminiatrator. Must be qualified fn public health 
administration with relev~nt.experisnce in project and/or progranrme 
evaluation, ar wall as working on large health programnee and/or 
other multidisciplinary prograrxneo in developing countries. Must be 
fluent in English or French and have a good working knowledge of the 
other. 

Tropical Disease Specialist. Must be qualified in public health and 
have experience in the epidemiology of tropical diseases and in the I 

control of such diseases through large-scale control progrlma. Must 
hawe adequate experience in Africa. Must be Pluent in English or 
French and have r good working knowledge of tho other. 

Economist. Must be qualified general economist with relevant 
experience in project analysis, land/resource use, and rural 
development in developing countries. Must be fluent in English or 
French and have a good working knowledge of the other. 

Institutional Management Specialist. Must have experience with 
assessment of public institutions, and background in institutional 
managemant and international aid coordination, as well as knowledge 
of United Nations family of organizations and extensive experience in 
project/progranmre evaluation. Must be fluent in English or French 
and have a good working knowledge of the other. 

Executive Secretary. Must be qualified professional-level 
coordinator of activities, have familiarity with the United Nations 
system, and have had similar association with the planning and 
support of large-scale health prograannea in developing countries. 
Must be fluent in Englitih with a good working knowledge of French. 

The team leader would be selected from one of the above candidates; He or she 
must be fllient in-_b.oth English and French and must be accustormrd to working 
with senicrr-level policy makers in African countries, United Nations agencies, 
and donor countries/agencies. In addition, the team leader would have the 
authority to recruit short-term highly specialized technical assistance, as 
required. 

October 1989 
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COUNTRY DEVOLUTZON P 16rbN-A FA3Oa MALI AND NLGE& 

putkina Faro . 

1. Tranrmirrdon of onchocerciarir har been intartuptad in  Burkina with the 
exception of a rtratch of the Dienkoa river around the village of Pendie. The 
pararite rrrervoir has not yet bean elixninatad i n  the count- but it i r  
declining f a r t  and i r  uxpected t o  becoau inriguificant by the turn of the 
century. Larwiciding m y  be interrupted a t  that  point aubject to  the finding8 
of extenrive apidemio~oqical rurvrillmce. Burkina Faro'r dewolution planr 
provide for  thfr  runtelllance in combination with detection of other direarar, 
t r y p . a o r d a r i r ,  in particular. The plan a l ro  includ'ir parrive and active 
(ourr) trqatmaat with itramkctin. 

2. Epiduatiological r u ~ ~ a i l l . a c e  w i l l  be carried out by mbLle teama barad 
i n  the provincer with the pmrrticipatfon of fixed departmaatal health 
facilities and PEC ports rerved by volunteerr (8 male,health worker, equipped 
with a bicycle, urd a PlbdwfP8). rCr%ibution of ive twct in  w i l l  be carried 
o u t ~ w r t i c a l l y  by the bapartmanta~ L ~ t e l .  Tha p1.a provider for nurr 
treatment a t  l aa r t  onem a year.end coratiauipg paraive t reatmat .  It i r  
anticipatrd that  parrive treatment w i l l  bo probloautfc rinca beneficiarier 
would have to  travel 30-lf lanr t o  reach a d i r t r i b u t i m  point. I f  t h i r  doer 
not work the patient wflf a l ro  hawe t o  be reached v e r t i c a l l ~  in  villager which 
are not t o  be covered by EIIPI* treament. 

3.  Under the prnwent cireumrtancer, th i s  ream8 the moot appropriate plan. 
Ar i n  other courrtrier a!! tba region, the integratioa of ver t ical  md 
horizontal progrrmpvr w i l l  u-in an ideal fo r  the forereeable future. 
Burkina, one of the pootert of the OCP countriea, hrr  artablirhed 3,704 PHC 
portr. May do not operata and thore which do arm uacartaia .nb problematic, 
Only half of the couatryBa population is  covered. lraquent abandonmat of 
health portr amy'be dua ia part  t o  the fac t  that ataff  arm voluataerr. The 
portr  a t e  inruff ic iant ly  ruperrirad and poorly equipped. Earential madiciner 
a re  poorly ruppliad and rtocka are often not rrplanfrhed. There i r  a lack of 
accountability and co~mrunication with aupemrirotl, ruthorit ier.  Comaunity 
participation fa  inruff ic ient  or absent. The 57 m d i c r l  centera operating a t  
the departnantal lave1 under phyaicianr are  a l r o  poor in human md material 
resources. Tho r a m  can be raid of the Provincial Diractoratar of Earlth md 
Social Action. Grnatally tho public haalth ryrtem, from the crntar  t o  the 
vil lago, har r weak ctnrctura and i r  poorly planod, adminirterad and 
coordinatrd. 

4. Devolution of OCP a c t i v i t i r r  har be- reen ia Burkina (and in other 
countriea in  tho same r i tuat ion)  ar,.an opportunity for  rtraagthanina the 
national PHC ryreem. I n  t h i s  care the devolution plrn ' fall8 withia the 
frme-work of a policy of global development' (Burkina Faro 1988). The plan 
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wqa coated a t  about 600 mill ion CFA i n  1988 (roughly USS2.3 million) and i s  
expected t o  be financed by external aid. Recurrant costa account fo r  about 
242 of the t o t a l .  The cos t  of the plan i s  re la t ive ly  low fo r  a prograa tha t  
i s  ro highly valued. However, plana are  usually oreasred not only with 
reference to' t h e i r  c a r t  and value but a lao according t o  t h a i r  potent ial  
effeceivenere i n  tha ' l ong  term. I n  t h i r  rerpact Burkina har r e t  a precedent 
which potent ia l  donors nuy hope t o  see i n  other countries. Devolution s ta r ted  
i n  Burkina with external  funding. The OCP, t o  promote devolution, contributed 
$CFA 5.0 mil l ion f o r  the t ra in ing  of 195 nationale i n  epidemiological 
surveillance and drug d is t r ibut ion .  Burkina has already established three out 
of s i x  teams provided f o r  in i t s  devolution plan. Devolution wil1, thus evolve 
in  stages with formal evaluations proposed f o r  each stage. The plan was t o  
begin i n  1989 but due t o  the lack of external funding it was portponed fo r  two. 
years. 

" 

5. The Ministers of Health and Planning have sought funding from several 
countries and in terna t ional  agencies but so f a r  ne i ther  b i l a t e r a l  nor 
mul t i l a t e ra l  a id  ha8 been received. It seems t h a t  i n i t i a l l y  potent ial  donors 
were not apprcached through the r ight  chamerr and procedures and advice on 
these matterr from OCP and internat ional  agencies d id  not come u n t i l  reccsntly. 
OCP has proposed t h a t  UNDP s e t  up roundtable dircurr ions with potent ial  donore 
and UNDP has recant ly h i red  a c o n ~ u l t a n t  fo r  t h i r  purpose. Generally, there  
has been a fee l ing  of uncertainty about the intention6 of donor countrier and 
in terna t ional  agencies aince the adoption of Burkina's plan. It now seems 
unlikely t h a t  the  government w i l l  move ahead with devolution without external 
aid.  

Mali 

6. M a l i * r d e v ~ l u t i o n p l a n c o v e r s t h e o r i g i n a ~ a r e a o f O C P a c t i v i t i e s w h i c h  
represents about 402 of the country*s t e r r i t o r y  and which har a high potent ial  
f o r  socioeconomic development. Disease transmission i s  under control i n  t h i s  
area with the exception of four d i s t r i c t s  where blackfly reinvarion occurred. 
The l ibera ted  zoner have seen considerable economic development since the end 
of the drought., Signif icant  immigration has followed and it i s  l i ke ly  t o  
increase. This, together with favorable cl imatic  conditionr and the 
termination of l a m i c i d i n g  pose a serious threa t  of recrudescence of the 
disease (Mali 1989~9). 

7. The whole of the o r ig ina l  ClCP area i n  Mali faces increasing prevalence 
of diseases such a s  trypanosomiasis and other blinding diseases. The control 
of these diseases w i l l  be combined with the a c t i v i t i e s  t o  be devolved from the  
OCP . 
8 .  Like Burkina, Mali has seen severe economic hardship over the past 
f i f t e e n  years. This i s  re f lec ted  i n  the country's poor demographic and health 
indicators .  Only 25% of the population has access t o  heal th  care (Mali 
1C89rll). Services a r e  provided mainly a t  the d i s t r i c t  leve l  and they are  
poorly financed, supplied, administered and s taffed.  
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9. Mali'r devolution plan proposes epidemiological surveys, active (mass) 
and pao ive  treatment with ivemectin and monitoring of indicator villager 
every three yearr. Palrive treatment with i v e m c t i n  i r  t o  be provided by 
d i r t r i c t  health centers which w i l l  be rerponrible for  a l l  ac t iv i t i es  
concerning the control of onchocarciaria, trypanosomirria md other blinding 

.direarea. The proposed progrrmole i r  a ver t ica l  one and basically 
satisfactory. It i a  t o  be evaluated.ia the third and f i f t h  year of i t r  
operation. I t r  coat i r  relat ively a t  the level as that  of Burkina's 
plan. 

10. It must be noted that  Mali'r plan contains a Time-table of Activities 
which doer not show any specif ic  years. Thir i s  an indication of the 
country'r reluctance t o  begin implementation of the plan before obtaining 
external aid. Attemptr have been made t o  a t t r ac t  bil$xiral and multilateral 
funding but Mali har had no more succors than Burkina in th i s  respect. 
Progrera towardr devolution without such funding i r  doubtful. 

11. Unlike the other countries of the original OCP area, Niger was not 
greatly affected by the diaeare when operations began. Only two regionr, Say 
and Tera, altlng the Niger r iver  were affected. The population exposed t o  the 
disease was 224,000 but only about 300 people were found t o  have impaired 
vision. Epidemiological surveys have shown that  transmission of 
onchocerciaais i r  v i r tual ly  interrupted in  the whole area covered by the OCP. 
Although the reservoir of the disease has not been eliplinated i t  i s  expected 
t o  decrease t o  insignificant levels a f t e r  about f i f tean years of control. 

12. Niger i s  one of the poorest countries i n  the world and one of the f i r s t  
t o  establish a voluntary PXC network in  the 1960's (about ten yearr before the 
Alma Ata Declaration). The country's devolution plan recorded th i r  fac t  and 
declared that  'Niger rubscriber fu l ly  to  the W,OVr social  goal, health for  a l l  
by the year 2000' (Niger 190918). However, the country'r v i t a l  a t a t i s t i c s  on 
the same page show a bleak picture which indicate8 that  Niger i r  f a r  from that 
goal. 

13. The PEC ayrtem dercribed in  the plan i s  highly questionable. . --. ---. -. 
Information gathered during t h i s  review a t  the Minist-, and a t  the UHO 
reprerentative*r and in the f ie ld ,  indicater that  the vast majority of the 
vi l lage  health teams established in  the country do not operate. About 802 of 
the population do not have access to  care. Even in  the relatively affluent 
region of Say about 1SZ of the vi l lage health posts have been abandoned. It 
i s  apparently for th i s  reason that  the country sees devolution of 
onchocerciasis control as a means for  strengthening PXC (Niger 1989113). A 
large par t  of the zone liberated from onchocareiasis, as many other parts of 
the country, have experienced environmental disasters  due t o  e r ra t i c  
population movements and exploitation of resources. The government has 
planned a number of projects t o  address these issues but so f a r  most of them 
remain on -&per. 
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14 .  Niger'r airease eurveillmce and treatment services have serious f i sca l  
and administrative problems. The country re l i e r  heavily on external aid 
andlor 'citizen participationn (privatization). The devolution plan presented 
by Niger her merit and combiner onchocerciaris and lrproey control,. It 
provider for  ver t ica l  epidemiological rutveillance and parrive treatment with 
ivermectin a t  the local level. Surveillance i s  proporad only for  permanent 
reridants t o  be identified with the help of an interpreter, a highly 
problematic operation i n  areas with many noamds. Passive treatment i s  to  be 
promoted by manuals and pouters which are hardly appropriate means for rural 
populations. Although the plarr declares that  "special importance i s  attached 
t o  the management problems of public health servicer..." (Niger 1988r10) it 
does not make any provision for  training in management ( training and 
retraining i s  limited t o  technical s t a f f ) .  

" 
1 .  The national budget includes no financing for the devolution plan. The 
Minister of Health applied t o  the UNDP for  aid but the request was not 
processed since i t  is supposed to  come from the Hiairter of Planning.' This 
proceedure war only explained to  the NOCr a t  the 1990 NOC meeting. Niger's 
devolution plan was t o  begin thi's year but, again, lack of external funding . 
has delayed the process. As the area involved i s  relatively small, it i s  . 
l ikely  that  the.govemment w i l l  begin implementing the plan i n  order t o  
a t t r ac t  external support. 
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SOCIOECONOMIC DEVELOPMENT: INDIVIDUAL COUNTRY PLANS 

1. The ritwtion in each of the eleven OCP countrier differs in regard to. 
the quality of &ta available, developaent progrerr to date, the kind and 
lev01 of opportuaitier prerented by tho onchocerciarir toner, and the relativa 
economic importance of there areas in the national context. 

2. Thir report asresrer the *adequacya of development plawing (formal or 
implicit) for the whole of the onchocerciarir zone in each country using 
reveral criteria which refer to the provirion of baric conditions and inputs. 
There criteria ares(.) incentive agricultural price and marketing regulations: 
(b) recure land tenure: (c) roadltrack accerr: (d) domortic water rupplier; 
(e) rchoolr .ad health portr; and (f) enviroammtal protection. 

3. There criteria are particularly relevant to .new landra exploitation: 
they apply erpecially to the portionr of the onchocsrciarir zone which are 
relatively underpopulated, but obviourly not exclurively ro. While 
fulfillment of thore criteria alone would not be rufficient to attract 
agricultural developatant, wo will arrurae that it ir necerrary. Therefore, 
adequacy of provision of the above input8 will be taken to indicate the 
*adequacya of preparation for onchocerciarir zone development, regardlesr of 
the national economic context. . 

Benin - 
4 .  Benin appear8 to be taking roam initial rtepr toward8 the tranrformation 
o f  a centralized economy into a more~liberal and aurket-oriented one. The 
country doer not have an7 unurual phyrical conrtraintr to dwelopmant. On the 
contrary, it posresrer many advantage8 not enjoyed by it8 neighbor@ ruch as 
low population preerure, favorable climate, reliable rainfall, traditional 
food sufficiency, and a comfortable ratio of arable land per capita. It ha8 
had probleuw with mirmuragenunt. Coming out of 8 bad economic riturrtion, it 
ir now, like Puny other daveloping countries, saddled with a huge external 
debt. There.are other probloma: Tho Miairtry of Pluming reported roara 163 
donor-funded projects currently (May 1990) at ronu stage of execution, in ' 

addition to thore being planned or negotiated. Other obremers report 
redundancy and m a t e  or simply too much activity to the extent that 'no one 
really knows what is going on.* There is road construction but only limited 
maintenance, w l l r  but no pump repairs, brush fires and limited land use 
planning. Internally, it is clearly in need of economic and regulatory 
reform. This will take time but already salutary effects are discernible. 

5. With respect to the onchocerciasis zone (which here include8 most of the 
country) development is integrated into the national plan. The Baninoise do 
not discuss 'development of the onchocerciaais zone9 per so (nor do the UNDP, 
FAO, or the World Bank). However, there is a great deal of ongoing rural 
development activity in Benin. Hundreds of kilometers of secondary roads, 
feeder roads and trails have been constructed or improved; hundreds of wells 
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and many dams have been b u i l t  and market cooperative8 organized; thousands of 
animal t r ac t ion  un i t s  a re  in use and more are  being prepared. A l l  t h i s  i n  the 
l ibe ra l i za t ion  context which permits food export8 through private  connnercial 
intermediaries,  decontrol of some pricer ,  (reduction o r  e l h i n a t i o n  of input 
subridier') and ef for t*  t o  improve rura l  incomer from food and expo'rt crop 
production. Overall, Benin appears t o  be well  on the way t o  e f fec t ive ly  
exploi t ing the advantages provided by OCP (UMIP 1988). 

Burkina Faso 

6. A s  a n o r i g i n a l c o r e  country a n d t h e  economywhichhasmoettogainin  
economic terms ( t h a t  i s ,  proportionally, having had more land area affected by 
onchozerciasis than any o ther ) ,  Burkina Faso i r  both an example of the * 

e c o n d c  e f fec t s  of the Onchocerciarir Control Program and, perhaps, the moat 
c r u c i a l  t e a t  of the ult imate u t i l i t y  of the Program. A8 elrawhere, 
onchocerciarir, when it was a t  i t r  height, war not the only o r  even the most 
important fac tor  underlying the elemental poverty which pervades the country: 
nor war it the moat important constraint  t o  growth and economic recurity.  But 
the disease,  i n  conjunction with the usual col lect ion of other  obstacles t o  
economic improvement found i n  West Africa (in t h i s  care  Sahelian W. Africa) 
was important. Moreover, the succesr so f a r  of OCP in Burkina Paro, which has 
rendered e s sen t i a l ly  the whole country f ree  from transadasion of the dinease, 
has.occurred a t  a most.opportune time. 

7. Burkina Faso endured the droughts and af te r -ef fec t r  of 1973-76 and 1983- 
84, the years of declining incomes, increasing population, emigration, 
environmental de ter iora t ion  and p o l i t i c a l  i n s t ab i l i t y ,  economic deprivation, 
s ta rva t ion  and insecurity:  the period which, more-or-lees overlapped with the 
f i r s t  decade of the  OCP. It may be for tui tous coincidence t h a t  in Burkina 
Paso subs tant ia l  economic improvement which began in about 1982, has continued 
i n t o  the present (1990) and appear8 t o  be continuing. I n  1979, f ive  years 
i n t o  OCP, the population was increasing, re la t ive ly  modestly a t  about 2.32 but 
only due t o  subs tant ia l  emigration, especially of productive young awn. The . 
major ag r i cu l tu ra l  production area,  the Mossi Plateau, war under increasing 
prerrure from population, drought, reduced fallow, deforertation, and erosion. 
The b e t t e r  l m d r  t o  the routh, with higher r a in fa l l ,  more permanent waterways, 
b e t t e r  forer ta  and vegetation, and available underexploited arable land were 
not being employed ( for  a va r i e ty  of reasons, one of which, of course, was 
onchocerciasir ) . 
8. In  comparison,' in 1988 a t  l e a s t  f ive  hundred thousand additional 
hectares were under cu l t iva t ion  (60,000 ha. of which was reclaimed land);  the 
area cu l t iva ted  increasing a t  an average of 3 1  per annum. I n  the in t e rva l  
1982-87 the area of i r r i g a t e d  surface doubled, increasing a t  an average of 
2000 ha./annum, and these investments were mostly pr ivate  sector  i n i t i a t i v e s .  
Exploitation of new lands increased i n  the south of the country, the area 
h i s t o r i c a l l y  most affected by onchocerciasis. Interest ing and encouraging 
events have been emerging in  Burkina Faso, concurrent with the successful 
eradicat ion of the disease.  
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9. There ir no direct cauaeleffect link$ although Burkina has, since 1974, 
been quite actively promoting development of itr underutilized agricultural 
potential. The Volta Valley Authority (AW) was given the rerponribility for 
promotion of exploitation of the relatively sparsely populated and better- 
watered lande drained by the numerour permanent and seasonal riverr and 
streama in the south of the country. (At the slme time substantial Mounts of 
spontaneous, unarrirted rettlement war underway in the rame broad area.) Much 
is being done, perhaps too much, in the sense that there are literally 
hundreds of projects under way, some 100 NGOs active in the country which 
tends to overwhelm official capacity to coordinate and efficiently allocate 
reeourcer. This euggeetr that the donors need to explore the option of 
financing less and coordinating more their development rupport. In rummclry, , 
however, the outlook for the economy, in part due to the succerr of OCP, is , 

optimistic. Y 

Ghana - 
10. Including the exteneion zone, the OCP cover8 some 2/3 of the rurface of 
Ghana. Overall the zone is underpopulated and poor but ham rubrtantial 
agricultural potential. Since 1984 the g o v e k n t  and it8 special National 
Onchocerciaeis Secretariat, along with the FA0 and UNDP, inter alia, have 
focused conriderable effort on preparation for economic development of the 
zone. At thir juncture, 1989, three obrervationr might rtmmrrize the overall 
status: (a) There are not yet adequate data, analyser, understanding or 
identification of objectives (see Hunting 1988r146) to undertake invertment in 
the zone; (b) The proposals which have emerged and the. developrhent mearures 
even now underway are quertionable; and (c) None of the studies or 
recommendations for the zone refere to the national context, the problems, 
resources, priorities and conrttainto to development of Ghana, ao a whole. 
Nonetheleer, the National Onchocerciasia Secretariat has prepared a qPlaming 
Projectm (SP 004186) for the 1990-92 investment plan. This plan provider for 
road and bridge conrtruction to access the 'Overrearm areas from the north, 
health poetr (partly to accomnodate the devolution requirementr for 
onchocerciasir) and water rupply. (According to the National Onchocerciasia 
Secretariat, the roads portion has been funded.) The 'Plan' doer not addresr 
primary schools, l& tenure (a chronic issue in the North) or environmental 
protection. Thia .... f irqt. pha.a.la-..pilot ,.,., vi.11 cost some USS12 million and the .-,-. , .. . , . . 
outline for the long term envisioned by the National Onchocerciasis 
Secretariat would require an additional USS45-50 million over 12 years and is 
small in cornpariron with the recent annual national investment budgets (order- 
of-magnitude, US$200 million). While the National Onchocerciasis Secretariat 
identifies the zone as "the last remaining significant area in the GhanaIWest 
Africa subregion which has not been exploiteda, it is not at a11 clear that 
the GOG itself believer this to be true and, if so, that, national resources # 

will be diverted accordingly. 

11. Ghana ie attempting to implement decentralization of development 
planning and operatione. It has amestablished Northern Region development 
apparatus, nascent and flawed as it may be, and a number of special, donor- 
funded development institutions operating in the North which have defined 
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roles i n  the national development scheme. There i s  no obvious need for  a 
reparate National Onchocerciasis Secretariat. Ghana'o planning for  the 
onchocerciaeis zone must be part and parcel of the national developmcrnt 
process: i t  cannot be eff ic ient  otherwise becaure i t  i s  not being.designed in 
the appropriate context. 

Guinea 

12. There was no way t o  go but up for  Guinea i n  t emr  of national product 
and per capita income, since the country had declined t o  ruch a basic level hy 
the mid 1980s when the Second Republic wao organized. Very rubstantial 
improvementr have already been achieved since reforms bared upon a market 
orientation were begun i n  1985. It appears that  the neceraary tranefsmati;: 
w i l l  be pursued: the essential  regulatory obstacles to 'agricultural  
production have been removed, producer pricer are maht-bared,  mast sr ts i iA;s 
eliminated such tha t  food price8 are not undercut by imports and f a m r r  JJ;* 
f ree  t o  make -their own production decirionr. Guinea ha8 an endotdnt  of 1 +w1 
and natural resources tha t  augur well for  the future. Real and rubste'ntiaL 
growth has resumed: the problem i e  that  there i s  so much t o  be done t b z  the 
more remote rura l  areas, which comprire much of the onchocerciasir zone, ata 
not l ikely t o  be given high priority. 

13. The  government*^ development strategy i s  sensibly concentrating on 
global issues: research and extension, rural  roads, water supply, 
encouragement of cooperativee and baric health and education. Resourcar are 
limited: the national accounts are oversubrcribed; 'external debt ovarburdening 
and the c i v i l  service jus t  emerging from decader of ideffectivenerr. In  the 
onchocerciaris zone there are many project8 underway and many donore and NGOs 
in the f ield.  I n  the circumstancer dircretion may be the optinul strategy: 
t o  assure that  the private in i t i a t ive  of thb faraerr i s  given reasonable play 
(while attempting t o  arsure sustaina.ble syrtenu of production) and t o  
undertake t o  understand ju r t  what and where the drvelopnunt opportunities are 
i.e. (as ruggerted by tha HuntUg studier) t o  arcertain the land ure patterns 
and identify t he i r  potential before c d t t i n g  subrtantial invertment 
resources. 

1 4 .  Bisaaun o f f i c i a l s  d (scribe the present condition of the economy a8 . 
transitional: from a very recent colonial experience and, more importantly, a 
protracted and extremely damaging war of independence. While moat obrervers 
would agree t o  th i s ,  one must, in honesty also point out that  the authorities 
adopted and attempted t o  implement a misconceived, centra l is t ,  directed 
econoaty. The country i r  undeveloped and, except for modeat agricultural 
potential,  resource-poor. Even today economic policy is guided by basic 
precepts such aar "set t ing of correct producer pricesm: "ptoclmution that  a l l  
land i s  property of the etatea:  "channeling rural  surplurer t o  urban centersa; 
and "establishing unifonn prices fo? the factors of production" -- precepts 
which are counterproductiva and lead to inefficiency . Granted, the 
authori t ies nonetheless intend to  "rededicate to  family and private 
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agricultural productiona and to reorganize and decentralize the Ministry of 
Agriculture and Rural Developulsnt. Under the reform program, rice import 
rubridier have been removed and domertic food price regulation har been 
largely eliminated. 

13. The country ir now wall into itr recoad four-year plur (the firrt having 
failed) and the recond ruccerrive IMFIWorld Bank rtabilization and 
rertructuralization agreement. The National Development Plan in that rection 
which addreasas .agricultural and rural development in the onchocerciarie zone 
(Region 'XI, Bafata and Gabu plur a part of Oio) identifier the urual problems: 
acceer, marketr, migration of young w n ,  illiteracy, rudimentary technology 
and abrence or inadequate rupply of important input8 (seedo, Lnproved 
fertilizer, implements, etc.) (Guinea Bissau 1988). As a result of 
liberalization of regulations agriculture har been grpwing rapidly recently. 
The dominant araet appoarr to be r subrturtial ruqlur of arable land, of 
which, particularly, the well-watered river valleyr have prdre. ' Ar.part of 
the reorganization of the Hinirtry of Rural Development and Agriculture, the 
MSnietry ha8 identified the need for coordination of planning and execution of 
the many donor and NGO development activitier in the region. Of the country'r 
planned tot81 inverttuent in agriculture in the present plan, more than SOX is 
intended for the onchocerciaeir zone. This would amount to the sum of 
approximately USS12 million for the four years of the plan. (In temr of per 
capita dirtributton, 'approximately, one-third of.the tot81 population .liver in 
the zone.) There invertmentr are intended for improved reeds, extension 
training, integrated rural development, cereal, honey and livertock 
production, accerr roadr and igrigated rice (bar fond). Underlying thia 
well-meaning and intense activity is 8 baric ignorance of resource8 and 
potentials, of actual land ure and availability, of rtreun flour and water 
tables, topography and phyrical accerribility, demographics and population 
movementr, cormurce and mrrrketr (see. Hunting 1988). Thir ir acknowledged by 
the iuthoritier who are promising to undertake the required. rurveyr and 
cenruser. (OCP haa helped already inr e.g. monitoring rtremr and the 
carrying out of the bare-line epidemiological cenrua.) In the circunrrtancer, 
there appear8 to be no way to intcmrify invertwnt at thir the; abrorptive 
capacity ir extremely limited relative to the man7 initiativer already 
undo may. 

Ivory Coaet 

16. The country haa had, overall, relatively good growth (with reriour 
setbacks, en route) into 1990. There are at this tima major problems of 
external debt, debt service. high rate of growth of population and revere 
income disparitier (modern verrur developing rectors; urban and rural). Host 
of the growth and the wealth is in the souths the development problems and 
potential are in the center and north, the original core and extearion zones 
of the OCP in the aggregate constituting two-thirds of the country. More than 
half the country is in the savanna zone, where the populatiou growth har been 
minimal (as people have moved to tlie south). That portion of the country which 
was in the core area has the most sparse population density 
Ferkessedougou and Bouake) but it is endowed with some very 
agricultqral potential. In fact, presently it contributes a 

(excepting 
attractive 
very substantial 
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proportion of the country*s agricultural outputt 113 of the rice, a11 of the 
sorghum and millet, all of the maize, 213 of the yams and the major portion of 
animal products. The X v o v  Coast har done much already to improve output and 
incomer in the onchocerciasis zones in addition, a considerable portion of the 
country's current investment program ir channeled to the upper half of the 
country. The area of likely most rapid future agricultural growth ir in the 
North (this has certainly been helped by the ruccerr of OCP) and it ir here 
that the least developed, most %pena lands for settlement can be found. The 
considerable preparation of basic analyses already achieved by the CSA and 
with the time available now to complet other data requirements (e.g. mapa and 
land use) the country will be in a better porition to exploit the 
opportunities conferred by the success of OCP once ~sacroeconomic stabilization 
and reform are achieved. 

" 
17. The Government does not single out the onchocerciarir zone8 for special 
planning but (quite properly) incorporater the zone into the c o u n t q * ~  
national dsvelopment planning process for which it has effective capability 
(see Hunting 1988). 

Mali 

18. The restructur.ing which was initiated in 1981 har definitely yielded 
btaefits to the economy. Nonetheless, significant rationalization (i.e. 
liberalization) remains to be achieved. In the 1980*s, the country was able 
to attain a modest positive real average per capita growth. That achievement 
vindicates the reforms that had been implemented and justifies continued 
perseverance and discipline on all fronts. Even in the best conceivable 
institutional and regulatory environment, the economy ir constrained by its 
lack of physical resources, climatic vulnerability and the present 
technological capacity of the population. 

19. Xali ha8 correctly identified its principal rerource potential in 
agriculture, but there are rome aspect8 of the rtrategy and policy which are 
quertionable. Although the authorities have made subrtantial progresr in 
reform of agricultural policy, they continue to pursue inefficient goals (e.g. 
floor prices for basic food crops, regulation of markets and 
coxnercialization, and input subsidization). The policy of eaeentially 
subsidizing urban consumption at the expense of the cultivators continues to 
have a dampening effect on the output of basic foods. These, along with 
policies affecting land tenure and access to potentially productive areas have 
constrained development in the onchocerciasis zones. 

20. Mali has undertaken decentralized planning (through the regional 
development committees) and implementation of development initiatives. 
(However, only about 52 of the national development program is channeled 
through the regional entities.) Much of the extension zone is considered 
unfit for cultivation: the core area in the Segou region is relatively more 
densely populated a i l e  having both poor aggregate cultivation potential and 
the shorter growing season. The Sikasso region portion of the core has 
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received a good deal of attention8 it is the focus for development of cotton 
production (under the World Bank financed Mali Sud I & I1 & I11 projects) as 
well ar livertock developmev,t, roads projectr and numerour complementary 
activitier. In the eart of the onchocerciasis zone the potential for 
agriculture ir relatively good (while the western half of the region has more 
moderata potentiil with mortly law ruitability for cultivation). It is 
important to note that opirnionr differ on the availability of un or under- 
utilized arable landr. The Plan Quinquennal observer that level of 
exploitation in Sikarso Reqion is very high and dangerously clore to 
overexploitation. Development plans for the region provide for construction 
and rehabilitation of major national north-routh router which traverse the 
area ar-well-as a quantity of secondary roads and feeders. It ia also 
important to observe that the Government of Mali does not, at this time, wish 
to encourage migration into the Sikasso region. (See Land Settlement Review, 
Mali Case Study) No provisions are being made for shlement into the core 
area. 

21. The River Niger, which has ceased to flow at certairr timer in the recent 
past, is the only significant source of water in Niger and its banks are the 
best bet for cultivation in thir desert and sub-desert country. Beyond . 
mineral exports, agriculture (including livestock) server ar the base of the 
economy even though the agricultural potential in Niger is limited. Priority 
for development is given to enhancement of the river banks through irrigation 
development, etc.' The only other possibility for cultivation is that small 
fraction of the country to the south and west of the river and the capital, 
Niamey. This area coincides, essentially with the onchocerciasis zone in 
Niger. It is not an eepecially attractive agricultural prospect. The land is 
generalzy. open upland woodland with soil8 which are preponderantly classified 
as 'marginal" or unsuitable for agriculture. Interspersed are alluvial 
valleys with searonal streams and good potential. The region ir attracting 
some spontaneous Lrmigration. Inmigration and natural growth increased the 
population from 60,000 in 1979 to 240,000 today. Onchocerciasis had been 
endemic in the area before OCP but at a low level: only about three hundred 
people were seriously affected. The limited soil fertility can reportedly be 
enhanced with addition8 of ptiosphatee, some of which-iq available locally or 
nearby in Burkina Faro. The Government's plan for the area (Projst de mise en 
valeur des zonos liberees de lwonchocercose), is comprehensive and includes 
ecological, aaricultural, livestock, social services, education and 
infrastructure components. But there are many problems reflecting the 
distressed status of the national economy, making it 
public resources in this area in the short term. It 
that the onchocerciasir zone will ultimately receive 
which it merits. Niger has in the past demonstrated 
things done. 

difficult to invest 
seems likely, however, 
the investment attention 
a capability for getting 
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Senegal 

22, The routheast quarter of the country, the Orientals, ir in nuny senses 
the most remote and leaot appreciated oection of the country8 this (including 
a subatantial portion of Bake1 Province) is also the onchocerciasio zone. It 
ia an prea of endemic onchocerciasis. However, Senegal Orientale ha6 not, 
historically, figured as an important rogion in the economy of Senegal and 
onchocercaisiu has not been a major factor in ita economic dynamics, While 
the operations of OCP have led to an effective national onchocerciaeia team 
headquartered in Tambacounda, and this undoubtedly will yield improved rural 
publi? health serviceu in the region, it iu doubtful that the onchocerciasis 
control activities will have a significant impact on the economic development 
of the region. 

23. The national economy of Senegal haa been undergpixig serious 
reatructuralization since the crlais of the early 1980'8, The country ia 
atill far from rattionalization of its institutionr and mastery of it8 
finances. In the circumstances the country will necessarily concentrate on 
the principal problemo and the long neglected Orientals region will continue 
to receive lesser attention. There io a regional development plan (1987) 
which incorporatea activities of a number of donore and the cotton production 
parartatal, SODEFITEX, but it appears doubtful that the regional expectations 
will be met by the national plan. At the moment this policy of inattention to 
the Orientale may be appropriate. Although over the years there has been much 
discussion of need and a number of attempts to do something for the 
development of the East, it seems that there are not enough data in hand to 
decide what, if anything, should be done to initiata.improvements (Hunting 
1988rF327-329). 

24. In Senegal, then, OCP operations have very little effect other than 
directly in public health and in the externalities resulting from the . 
collaborative participation of the National Team. There is evidently little, 
if any, output from the National Onchoce~ciarir Comeittee and little evidence 
of consideration of the effect8 of onchocerciaris control in national or 
regional economic development. The WS doer appear, in principle, to be 
encouraging develn.,sant of mining industry, but this is largely unrelated to 
onchocerciasia planning. 

. --. - . . . . . - . 0-. --..- 
Sierra Leone 

25. The Onchocerciasis zone has major agricultural potential, for rice and 
food crops. It ie, on the whole, underpopulated, with promising stream valley 
sites uninhabited. The zone's population, which is, at most, only fifteen 
percent of the country total. has been growing modestly (less than 2ZIannum) 
and has been receiving new settlers. There is a net out-migration, reportedly 
young males, and seasonal labor shortages have been cited (The Hunting 
studies) as a constraint to the success of some .agricultural development. 

26. Sierra Leone has much larger.problems, and priorities, than the remote, 
North. The economic house has been out of order, not only in terms of 
external debt, arrearages, balance of payments and donor participation but 
with respect to issues basic to agricultural development and investment, such 
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as, food price policies and land t i t l i n g ,  governmental adminirtration and 
infraetructure. Real reform i s  jus t  now being put on track. A t  th i r  
juncture, rince development of ( a t  l eas t  the upper) onchocerciarir~zone i s  not 
a l l  that  pressing, certain ac t iv i t i es  nececrary to  prepare for  future actionr 
can be undertaken, ruch ar ,  implementation of incentive regulationo regarding 
agricultural  production (price and marketing policirr  , land tenure) and baric 
rtudier of land ure and planning (ree the Bunting studies). There i o  as yet 
no development plan for  the region. 

27. The Onchocerciasis zone, including the extension, covers a t  leaet 902 of 
the countcy. Almost a11 development of agriculture i n  Togo, hence, . a l l  
development planning i s ,  effectively, planning for the onchocerciasis area. A 
f a i r  arsersrent of the adequacy of the developmnt e l fo r t  in  the 
onchocerciaris zone becomes an evaluation of Togo'r overall  development 
ef for t ,  which, perforce, murt be addrerred i n  the context of the country's 
accesr t o  rerourcer; i.e. i t 8  overall  economic oituation. Since 1983, Togo har 
been implementing r tabil izat ioh and rertructuring i n  cooperation with the IMP 
and the World Bank, in order t o  resolve excersive external debt-obligations 
and t o  reform inefficient  and counterproductive inst i tut ionr -and policier t o  
optimal invertmeat and exploitation of available resources. The effor t  har 
been paying off and some reforms are el ici t , ing the desired reeponser. 

28. In  agriculture o f f i c i a l  measures t o  s e t  prices for  export comnodities 
and food products have been eased. The Togoleee government has abolished 

I certain marketing monopolies, part icularly for  food crops (although the 
principle has not been abandoned). The result  he8 been rapid growth in export 
and food production. (The BanklFund are urging cessation of taxation of 
export crops which have been an important rource of o f f i c i a l  revenuer. ) The 
overall  strategy for  agriculture i s  t o  improve eenricer including rerearch, 
exteneion, input supply and improved. reeds and t o  support the fornution of 
cooperativer fo r  credi t ,  inpute, storage and marketing. Implementation of 
agricultural  development in i t i a t ives ,  including projectr,  i r  through 
decentralized structurer.  Togo has significant unexploited agricultural 
potential and, overall ,  re la t ively  mild population density (160 persone/rq. tan 
of arable land) (World Bade 1988a37). Through the years agriculture has 
received much at tention and donor investment. Currently there are l i t e r a l l y  
hundreds of dkelop~lent  projects i n  the rural  areas, suggesting redundancy and 
inefficiency and overextension of o f f i c i a l  personnel and management 
capacities. Nonetheless, i t  seems that  vir tually a l l  obstacles to  
agricultural  development are  somehow and somewhere being confronted: about 352 
of the public investment program i s  earmarked for  the sector. In suannary, 
Togo's planning and p r io r i t i e s  fo r  development in  the onchocerciasis zone are 
consistent with the problems, having removed a number of policy and 
inet i tu t ional  obstacles. A major near-term conatraint may be degradation 
resulting from inadequate conservation measures arising from h i e c u r i t y  of 
land tenure. . . 
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$HE ONCHOCERCIABIS CHEMOTHERAPY PROJECT (OCT)., 

1. COX 1804&. The benzothiazole derivative COT 18041 is considered by OCT to 
be the most promising compounded from Ciba-Gaigy at,prasent.  It i s  related 
chemically to  both. the ea r l i e r  compounds COP 6140 and COP 20376. It i r ,  
however, more l ipsphil ic ,  has different  phann8cological propartier t o  the 
other C O ~ ~ O U U ~ S ,  and does not produce the suar high levels of the potentially 
toxic irothiocyanate metabolita. It has shown mrcrofilaricidal ac t iv i ty  
againrt Brunia malayi i n  the leaf monkey, uring single oral  dosea of 25 o r  50 
mglkg. It i r  intended that  preclinical development work by Ciba-Geigy w i l l  be 
followed by Phase I c l in ica l  t r a i l r  in nun, provided that  satiefactory 
preclinical toxicological data are available. 

" 
2. CGP 6140. This N-methyl piperazine adduct of ~ o s c a n a t e ,  war put in to  
t r i a l s  in Mali and Ghana. While intorim reports froln Ciba-higy relat ing t o  
i t s  arn t r i a l s  of CC 61W in Latin America, indicate that multi-dose Ccheduler 
of CGP 6140 (3mglkg twice a day on three consecutive days) k i l l  70-752 of 
adult female wonns, a slightly'  different  dorage schedule in the c l in ica l  
t r i a l s  in Ghana and Mali cerulted in neurotoxicity without nucrofilaricidal 
act ivi ty ( D r .  Awadzi, Hoh.oe, personal couu~unicatfon). Sinrilar: rerul t r  were 
reported from Mali. The report of the Onchocerciasir Chem~therapy Project 
(WHO 1990d), h k v e r ,  st.atod that  while the above mentioned dosing schedule, 
together with ' the l o w  therapeutic ra t io  of the drug, make it unacceptable for 
routine community therapy, there i s  a poaeible role for the drug in  
combination with ivennectin i n  control. of direare rec~descence  in isolated 
foci within OCP. Thir is, indeed, an astonirhing rtatement in' view of the 
available toxicological evidence relat ing to  the drug, and i t s  law therapeutic 
index. Amorcanate and various formulations of nithiocyaminum h ~ v e  shown high 
efficacy in the treatment of rchistoromiasis and macro- and microfilaricidal 
propertier in appropriate t e s t  eystemr (Davis 1982). Side-effects of 
treatment, however, included central nervous eystem reactions and post- 
therapeutic jaundice of mixed'cholestatic and hepatotoxic cause. While a 
substantial number of treatments fo r  ~chistosomiaris were carried.out  in  
China, the drug has not been developed further for  uee in Western'l4edicins. 
It ia ,  surpriring, therefore, that  c l in ica l  t r i a l r  have been pursued ueing CGP 
6140, even 19 l igh t  of the known unacceptable toxicology of amorcanate and 
related compouadr. 

3. CGY 20376. The compound CGP 20376, showed good macrofilaricidal ac t iv i ty  
in animal models of f i l a r i a r i a ,  but metabolism to an irothiocyanate metabolite 
produced problemr of renal and hepatotoxicity. In c l in ica l  t r i a l s  of patients 
infected with Wuchereria bancrofti, poor efficacy waa found as 0 
microfilaeicide, together with reversible hepatotoxicity, and positive 
act ivi ty oms detected i n  v i t ro  testa fo r  mutagenicity. The company and WHO 
therefore recently decided t o  terminate any further c l in ica l  t r i a l r  with CGP 
20376. 
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4. Suramip. Suramin, which is the only currently available macrofilaricide 
for individual patient therapy, has been used to treat n aeries of 
onchocerciasir patents at the Oncho Unit, Hohoe, Ghana. This was done using a 
standard multi-dose intravanous regimen of ruramin. The condition of palpable 
nodules war monitored by ultrasound scanning, and these nodules will be 
removed at intervals throughout the period of a year for hiatopathological 
rcrutiny. Blood and urine sanples were taken for otorage in the TDR/Fil Serum 
Bank, being tested for antigen andlnr antibody changes. It is, therefore, 
hoped that such physical or inrmunological parametern may permit more precise 
estimates of worm damage, 8s a complement to the time-consuming 
histoprthological technique. The eventual application of any auch successful 
new methodology would certainly be a valuable adjunct in determining 
macrofilaricidal activity of new experimental compounds. 

5. Other compoundr . These have included benzlraidazoib and thiophanate 
analogue8 (University of4Michigan, U.S.A.), supported by TDR\Pil. The 
results, however, ate disappointing and it seems unlikely that any of the 
novel benzfmidazole/thiophanates are superior macrofilaricider to the 
presently registered benzimidazole such as albendazole, mebendazole or 
flubendazole, which show only partical macrofilarlGcida1 activity in nun (WHO 
l99Od). 

6. Other compounds continue to be selected and tested at Walter Reed Army 
Institute of Research (WRAIR), as are guanidine compound8 from' Parke-Davis, 
U.S .A. 

Other Studies Supported by OCT 

7. AG.:itional studies necessary to the drug development process, and 
previously carried out within the industrial groups are now necessarily 
supported separately by OCT (WIIO 1990d). Primary, recondary and tertiary 
screening in animals is supported in collaboration with the Justus-Liebig 
University Giessen, FRG, the CAB International Institute of Parasitology, St. 
Albans, U.K., the ~nstitute for Medical Research, Kualar Lunrpar, Malayria, and 
the James Cook University, Queensland, Australia. Additionally in vitro drug 
assays are supported because of the lack of suitable animal models for 
Onchocerca infections. Such assays are carried out at the Institute of 
Parasitology, St, Albans, U.K. and at the Bernard Nocht Enstitute, Harnburg, 
FRG, with additional field work on 0. volvulus being done in Ghana? Siberia 
and Guatemala. 


